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arthropods 

autotrophic 

basal 

baseline 

belt transects 

benthic 

GLOSSARY OF TERMS 

gently sloping fan-shaped deposits of sediments deposited where 
velocity of flowing water in streams decreases 

members of the phylum Arthropoda, which includes crustaceans, 
insects, and spiders 

an organism capable of manufacturing its own food (e.g., a 
photosynthetic plant) 

relating to, situated at, or forming the base 

a measure of present conditions 

a data collection area that is of a specific length and width 

organisms living on the bottom of water bodies 

benthic macroinvertebrates invertebrates, larger than single cell plankton, that are unable to 
pass through a 256 pm screen (e.g., insect larvae and crayfish) 

bryophytes mosses and liverworts 

caliche 
,.;::A. . .. _. . -..> .. 4 s . d  

.. ... "J' a hard soil layer cemented by calcium carbonate, found in desert 
or semiarid climates (hardpan) 

..Y +,,;; 

candidate species a plant or animal species which is a candidate for listing on the 
Federal Endangered Species List 

carnivores 

Chinook 

class 

colluvium 

predatory organisms that eat animals 

a warm wind blowing down the east slope of the Rocky 
Mountains, that causes a rapid rise in temperature 

a category used in the taxonomic classification of organisms that 
consists of similar or closely related orders 

a loose, heterogeneous deposit of soil and rock debris 
accumulated on a base of a slope and deposited by sheet wash 
and downslope creep 

viii 



GLOSSARY OF TERMS 
(con tinued) 

community 

consumer 

Cretaceous 

C T O W  

detritivore 

diurnal 

diversity 

endangered species 

families 

floristic composition 

foliar cover 

food web 

forb 

genus 

grab sampler 

an interacting population of various species in a common 
location 

an animal that feeds upon other organisms in a food chain 

a geologic time period that 'was the last of three periods in the 
Mesozoic era spanning the time 135 to 65 million years ago 

the widest part of a plant, often at ground level for herbaceous 
plants, or the head of the foliage of a tree or shrub 

an organism that feeds on dead organisms or partially 
decomposed organic matter 

occuning or active during daylight hours rather than at night 

a measure of the variety of species in a community that takes into 
account the relative abundance of each species 

a ridge of land that separates watersheds 

an ecological community, or group of communities, together 
with the physical environment, considered as a unit 

plant or animal species which are in danger of extinction 

taxonomic categories, ranking below order and above genus 

the plant species composition within an ecosystem 

the leaves of a plant forming crown cover above the ground 

the totality of interacting food chains 

a broad-leaf herbaceous plant 

a taxonomic category ranking below family and above species 

sampling device to collect qualitative samples 



grassland 

GLOSSARY OF TERMS 
(continued) 

a grass or grasslike plant 

an area, such as a prairie or meadow, of grass or grasslike 
vegetation 

habitats a place or type of environment where a plant or animal naturally 
or normally lives and grows 

herbaceous cover 

herbivores 

hogback 

hydric 

hydrologic gradient zone 

z ,is insectivore 

lagomorph 

..* ++-Z$. 

larvae 

leachate 

the leaves of forbs or grasses (nonwoody plants) growing above 
ground level 

animals that feed on plants 

a sharp ridge with steeply sloping sides produced by geologic 
uplift 

of, or relating to an abundance of moisture 

an area with a similar level of soil moisture 

an animal that eats insects 

a member of the taxonomic order including rabbits, hares and 
pikas 

the juvenile stage in the life cycle of most invertebrates, 
amphibians and fish 

a solution containing dissolved materials resulting from water 
infiltration through a deposit or soil 

I lichen a type of plant consisting of a fungus and an algae living in a 
symbiotic relationship 

loams 

marshland 

soils consisting mainly of clay, sand, silt, and organic matter 

a standing water habitat, or low-lying wet area 

mesic of, or relating to a medium amount of moisture 

X 



niche 

nocturnal 

omnivores 

Operable Unit #I 

order 

organisms 

perennial 

periphyton 

photosynthesis 

. j _  v.2: 
%-t4 ;,? 

phylum 

physiognomic 

phytoplankton 

prairie 

primary producer 

GLOSSARY OF TERMS 
(continued) 

of, relating to, growing in, or being in the biogeographic zone 
that is made up of relatively moist cool upland slopes below 
timberline 

the role of an organism in its environment 

active at night 

animals that eat both animal and vegetable materials 

a designated area of RFP surrounding the 88 1 Building and 88 1 
Hillside, including the SID, that required evaluation under 
CERCLA regulations 

a category used in the taxonomic classification of organisms that 
consists of one to several similar or closely related families 

living individuals, either plant or animal 

a plant having a lifespan of more than 2 years 

organisms that live attached to underwater surfaces 

the chemical process by which green plants synthesize organic 
compounds from carbon dioxide and water in the presence of 
sunlight 

a category used in the taxonomic classification of organisms that 
consists of one to several similar or closely related classes 

of, or relating to, physical features 

minute floating aquatic plants 

an extensive area of flat rolling grassland 

plants that can use sunlight as an energy source to produce 
carbohydrates 

xi 
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radioecology 

raptor 

relative abundance 

riparian 

sedimentary 

semiarid 

+” 
shrubland 

soil series 

. .-&-- :,-’ ,’ . -  
L A  

species 

species richness 

su bcommuuQ 

subspecies 

substrate 

GLOSSARY OF TERMS 
(continued) 

a geologic time period that was the second period of the 
Cenozoic era spanning the time 3 million years ago to the 
present 

the spdy of interaction of ecological communities and radiations 
or radioactive substances 

a bird of prey 

proportional representation of a species in a sample or a 
community 

relating to, or living, or located on the bank of a natural 
watercourse 

geologic deposits formed from sediments or fragments 
transported by water or air 

a climate characterized by light rainfall (10 to 20 inches of 
annual precipitation) 

an area covered predominantly by shrub species 

the smallest recognizable subdivision of the classification system 
for soils 

a group of actually or potentially interbreeding populations 

the total number of species in a given taxonomic category 

an association of plants that in combination form plant 
communi ties 

a group of individuals within a species that are isolated from, or 
breed more freely among themselves than with other members 
of the species 

a surface on which a plant or animal grows or is attached 

xii 



GLOSSARY OF TERMS 
(continued) 

Surber sampler a quantitative sampler used for collecting benthic 
macroinvertebrates samples from stream bottoms 

surficial of, pertaining to, or occurring on the. earth's surface 

syncline a troughlike fold in bedrock, in which the strata are inclined 
together from opposite sides and the core of which contains 
younger rocks 

taxa taxonomic groups or the names applied to taxonomic groups 

taxonomic a scientific classification category for plants or animals 

terraces / a flat, narrow strip of ground, having steeply sloping sides 

terrestrial of or relating to land as distinct from air or water 

threatened species a plant or animal species that is extremely rare, but not yet 
threatened with extinction 

trophic level one of the hierarchical strata of a food web characterized by 
organisms which are the same number of steps removed from 
the primary producers 

the higher parts of a region or tract of land 

flowerless and seedless plants that reproduce by spores 

uplands 

vascular cryptogams 

vascular plants flowering plants characterized by a system of specialized 
conductive and supportive tissue 

land having a cover of trees and shrubs 

of, or characterized by, or adapted to extremely dry habitat 

woodland 

xeric 

,.,, 
. ..".. L - r .  

... .. .r:: 
, ... c .I 
-; .. _.. . . .. . ... 

zooplankton minute floating animal life of a body of water 
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ac 
CERCLA 
cm 
m3 
CMLRB 
EA 
EE 
EIS 
EMAD 
EMD 
ft 
ha 
in 
km 
km/h 
m 
m2 , 

mg/l 
mi 
mPh 
NEPA 
PH 
PPA 
RFP 
SID 
SOP 
USFWS 
"C 
O F  

acre 
Comprehensive Environmental Response, Compensation, and Liability Act 
centimeter 
cubic centimeters 
Colorado Mined Land Reclamation Board 
environmental assessment 
environmental evaluations 
environmental impact statements 
Environmental Management and Assessment Division 
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EXECUTIVE SUMMARY 

Rocky Flats Plant (RFP) is a government-owned, contractor-operated facility that has been part 

of the nuclear weapons support program since 1951. Baseline information on plant and animal 

populations and habitats at RFP was collected during 1991 through early spring 1992. The 

purpose of the baseline study was to provide general ecological information on this 2,652 

hectares (ha) (6,550 acres [ac]) reservation located in northern Jefferson County, approximately 

25 km (16 mi) northwest of Denver, Colorado. This report was designed to be responsive to 

National Environmental Policy Act (NEPA) requirements in providing baseline data for future 

environmental impact statements (EIS) and environmental assessments (EA). The main 

objectives were to: (1) compile a list of plant and animal species occurring at RFP site; 

(2) collect data on relative abundance and habitat preferences for plant and animal species; (3) 

develop baseline information for use in future documents; and (4) provide a document that will 

serve as a benchmark for future ecological studies. 

There were over 1,232 taxa of plants and animals based on sampling distributed among the three 

RFP watersheds: Woman Creek, Walnut Creek, and Rock Creek. Terrestrial communities had 

532 species of plants and 300 taxa of animals; aquatic communities had 236 species of plants and 

164 taxa of animals. The total areal percentage by plant community groups ( e g ,  woodlands), 

was as follows: grasslands with 82.3 percent (2,183 ha; 5,393 ac); disturbed areas (e.g., the 

industrial complex), that were formerly grasslands with 12.0 percent (3 18 ha; 785 ac); shrublands 

with 1.6 percent (43 ha; 107 ac); woodlands with 0.7 percent (20 ha; 49 ac); and marsh with 

3.3 percent (88 ha; 216 ac). The ecological importance of these community types at RFP was 

not necessarily proportional to areal extent. For example, one of the most important cover types 

for wildlife was the riparian woodlands community which accounted for only 0.5 percent 

(13.5 ha; 33 ac) of the habitat area at RFP. Animals inhabited specific plant communities . 
because the communities provided the proper balance of water, food, and shelter. 
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The most important factor affecting species diversity in plant communities was the amount of 

moisture available to support plant growth. Six separate types of plant communities were 

distributed among three hydrologic gradient zones at RFP: xeric zone-dry; mesic 
:I. 
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zone-moderate moisture; and hydric zone-wet. Plant communities were identified based on 

the plant species found in these .zones. 

The xeric zone, located on hilltops, occurred on 18 percent (481 ha; 1,189 ac) of REP and 

contained 91 species of plants. The two plant communities found in this zone were xeric mixed 

grasslands and ponderosa pine woodlands. Most of the xeric mixed grasslands occurred in Rock 

Creek (56 percent) and Woman Creek (36 percent) watersheds. Mule deer used this zone for 

breeding grounds in the fall and foraging areas in winter. Forage was more available in the 

winter because a combination of wind displacement and solar melting eliminated the snow cover 

in xeric habitats earlier than in the other two zones. 

The mesic zone, located on hillsides, occurred on 77 percent (2,038 ha; 5,033 ac) of the site and 

contained 149 species of plants at RFP. Two plant communities were found in this zone, mesic 

mixed grasslands and tall upland shrub. Mesic mixed grasslands occurred primarily in Woman 

Creek (43 percent) and Walnut Creek (40 percent) watersheds. The abundant small mammal 

population in these communities provided a reliable food supply for predators like raptors and 

coyotes while deer fed in the grassland communities. Ninety-nine percent (1 1 ha; 28 ac) of the 

tall upland shrub community was located in the Rock Creek watershed. This habitat provided 

an important mule deer birthing area and nesting habitat for owls, magpies, and shrubland 

songbirds. 

The hydric zone, located on valley floors and near stream channels, occurred on 5 percent 

(133 ha; 329 ac) of RFP. This very diverse plant habitat contained 208 species in the riparian 

woodland community, and 162 species in the marsh community, which consists of wet meadow, 

' 

rushes, cattails, and open water. The riparian woodland community occurred. primarily in Woman 

Creek watershed (70 percent). The riparian woodland community was the most important nesting 

area for songbirds. The marsh community provided three percent of the habitat (88 ha; 216 ac) 

at RFP and occurred primarily as the result of irrigation ditching and construction of 

impoundments. Marshland habitat was distributed in all three watersheds with the majority 

(42 percent) located in Woman Creek. The marsh community provided habitat that attracted 
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waterfowl, and along with the riparian woodland community, was the location of most 
observations of snakes, skunks, and raccoons that were attracted by food availability. This 

community was an important nesting habitat for red-wing blackbirds, marsh wrens and common 

yellowthroats. Mule deer frequently used the habitat for feeding in early springtime and bedding 

during hot periods of the summer. 

.\ . \  
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Several rare species, protected by the Federal Endangered Species Act or that are on the list of 

Colorado Species of Special Concern (CNAP) were observed at RFP during the baseline study. 
) 

Forktip threeawn, a Colorado listed species, was the only rare plant found at RFP. Two 

Federally listed endangered wildlife species were sighted at RFP, although these species were not 

considered to be residents, Le., to nest or roost there. These endangered species were the 

peregrine falcon and bald eagle. Federal candidate species observed at RFP were the ferruginous 

hawk, loggerhead shrike, and Preble's meadow jumping mouse. 
, \  
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1 .O INTRODUCTION 
1.1 PURPOSE 

The purpose of this Baseline Biolocrical Characterization of the Terrestrial and Aquatic Habitats 

at the Rocky Flats Plant (baseline study) was to provide general ecological information on the 

Rocky Flats Plant (RFP) site. This report was designed to be responsive to National 

Environmental Policy Act (NEPA) requirements in providing baseline data for future 

environmental impact statements (EIS) and environmental assessments (EA). 

,. , I  
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g.1 Objectives 

e objectives of the baseline study were to: (1) compile a list of plant and animal species 

occurring at FWP site; (2) collect data on relative abundance and habitat preferences for plant and 

animal species; (3) develop baseline information for use in future documents; and (4) provide a 

document that will serve as a benchmark for future ecological studies. e data used in this 

report was semiquantitative and not intended for quantitative ecosystem level analyses. For 

example, not all plant and animal groups were sampled. 
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1.2 BACKGROUND 

Rocky Flats Plant is a government-owned, contractor-operated facility that has been part of the 

nationwide nuclear weapons complex since 1951. Since January 1, 1990, EG&G Rocky Flats, 

Inc., has been the operator. The RFP site (Figure 1.2-1) is located in northern Jefferson County, 

Colorado, approximately 25 kilometers (km) (16 miles [mi]) northwest of Denver and consists 

of approximately 2,652 hectares (ha) (6,550 acres [ac]) of land in Sections 1 through 4 and 9 

\ .,. 

through 15 of nS, R70W, 6th Principal Meridian. Rocky Flat Plant administrative and 

production buildings are within a centrally located, approximately 156 ha (384 ac) industrial area 

protected by security fences. The remaining peripheral area, known as the property protection 

area (PPA), provides a buffer zone of approximately 2,496 ha (6,166 ac). The original purchase 

of land for RFP in 1951 included 1,020 ha (2,520 ac); in 1974 an additional 1,632 ha (4,030 ac) 

was acquired to expand the size of the PPA. 
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The original mission of RFP was the fabrication of nuclear weapon components from plutonium, 

uranium, and nonradioactive metals (principally beryllium and stainless steel). Parts made at RFP 

were shipped elsewhere for assembly. In addition, RFP reprocessed components removed from 

obsolete weapons to recover plutonium. 

a, 
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The Rocky Flats Plant is located in a rural area of Jefferson County adjoining undeveloped 

rangelands that are encroached by housing developments to the northeast, east, and southeast. 

About 9,100 people lived within 8 km (5 mi) of €UT in 1989, primarily toward the southeast 

(DOE 1990). Several new subdivisions have been created a few ‘miles east of the PPA. Boulder 

County Open Space land adjoins the RFP to the north. Some adjacent land to the south, 

primarily in a strip along State Highway 72, is occupied by industrial facilities. Standley Lake 

recrhion area is to the east of RFP. Several ranches are located within 16 km (10 mi) of RFP, 
primarily in Jefferson and Boulder Counties. 

’ 

The 2,496 ha (6,166 ac) PPA, except for several commercial operations, is currently wildlife 

habitat. County and privately owned clay and gravel pits are operated along the western 

boundary, and a federally operated experimental wind generation facility is located in the 

northwest comer. Future mineral mining operations may disturb several hundred acres in the 

western half of the plant site. 

m-2. >> . . I . --. 
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Prior to establishment of the weapons facility at RFP, the area was rangeland. The former 

Lindsay Ranch buildings can be seen in a meadow near a Rock Creek tributary northwest of the 

industrial area. Barnyard grasses and weed species, as well as a few apple trees, grow around 

the relic barn and outbuildings. The remains of an unfinished railroad bed extends to the 

northwest from the industrial area. . Some ponderosa pines have become established along this 

railroad bed. The pattern of established trees suggests inadvertent introduction of seed by 

railroad workers’ firewood supplies. An historic stage stop was formerly located just south of 

the present industrial area in Section 15; there is an old apple orchard that may have been 

planted by stage stop operators. 
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2.0 DESCRIWION OF ENVIRONMENT 

2.1 DEFIMTION OF HABITAT 

Within the setting just described climate, physiography and topography, geology and soil type, 

and surface water availability collectively determine the habitats available for plants and animals. 

Habitat is defined as the place or type of environment where a plant or animal naturally Qr 

normally lives and grows. Many physical and biological factors contribute to the creation of a 

habitat. These basic 

requirements include nutrients, water, and shelter which provide conditions conducive for 

reproduction. 

Habitats must satisfy the same basic needs for plants arid animals. 

Habitat requirements of plants are more dependent on the physical factors of their environment 

such as climate, topography, water availability, soil type and pH, and light intensity. Because 

they root in one place, all habitat requirements for plants must be present in a given location. 

Animal habitat requirements are more complex and include the physical factors of water 

availability, shelter, topography, and climate, as well as breeding areas, food availability, and 

cover from predators. Since animals are mobile, they can seek to satisfy habitat requirements 

in more than one specific location. Plants provide many of the habitat requirements for animals. 

For example, animals depend directly or indirectly on plants for food, shelter, and concealment; 

thus plant communities provide essential elements of animal habitats. 

The physical attributes that collectively determine plant and animal habitats are determined 

below. The plants and animals that occupy these habitats are then characterized briefly. 

2.2 CLIMATE 

Temperatures at RFP are moderate with cold and hot extremes usually of short duration. The 

historic temperature extremes have ranged from -34 degrees Celsius ("C) (-29 degrees Fahrenheit 

[ O n )  in February 1989 to 39°C (102°F) in July 1971 (USDA 1980). January, the coldest month, 

has an average daily minimum temperature of -8°C (18°F). Average daily temperatures in winter 

range from -7 to 7°C (20 to 45°F). July, the hottest month, has an average daily maximum 

temperature of 29°C (85°F). Average daily temperatures in summer range from 13 to 29°C (55 

to 85"F), though short periods may be much hotter. The temperature range affects the plant 
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growing season, the number of consecutive days when minimum daily temperatures exceed 0°C 

(32'F) from spring until .fall. At RFP the growing season can be expected to continue from May 

14 until September 28 during 50 percent of the years (USDA 1980). This 136-day period is very 

important for the ecosystem because annual plants produce minimal new growth in the spring 

until after the last frost and they die-off following the first freeze in the fall. The quality and 

quantity of plants available as food for animals, as well as the success of plant species competing 

with other plants for habitat are affected annually by the growing season. 

~ 
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The total annual precipitation is 38 centimeters (cm) (15 inches [in]) in the RFP area. Of this 

amount, 70 percent usually falls in April through September. The heaviest 1-day rainfall during 

the period of record was 9.4 cm (3.7 in) in 1969. Thunderstorms occur about 40 days each year, 

mostly in summer. The average seasonal snowfall is about 165 cm (65 in). The greatest 

snowfall at any one time during the period of record was 56 cm (22 in). 

The average relative humidity in midafternoon is about 40 percent. Humidity is higher at night, 

and the average at dawn is about 60 percent. The sunshine is not blocked by clouds 70 percent 

of the time in summer and winter. The prevailing wind is from the northwest. The highest 

\ 
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average wind speed, which occurs in spring, is 16 kilometers per hour (km/h) (10 miles per hour 

[mph]). The wind rose in Figure 2.2-1 provides a graphical illustration of average wind speeds 

from 1989 and 1990; this information is summarized in Table 2.2-1. 

2.3 PHYSIOGRAPHY AND TOPOGRAPHY 

The environment at RFP is influenced by the site's proximity to the Front Range of the Rocky 

Mountains and its' location on a broad, eastward sloping plain of coalescing alluvial fans. As 

shown on U.S. Geological Survey maps, the Front Range trends north-south at elevations of 

about 2,990 meters (m) (9,800 feet [ft]) above sea level, with elevations increasing to 4,000 m 

(13,000 ft) along the Continental Divide about 25 km (16 mi) west of RFP. The elevation of 

RFP varies from 1,890 m (6,200 ft) at the western boundary to 1,722 m (5,650 ft) at the . 
southeastern comer. This elevation difference of 168 m (550 ft) over a distance of 6.4 km (4 mi) 

suggests gently sloping country. However, as illustrated by the contour map in Figure 2.3-1, the 

western terraces and the divides between the three creek drainages, including the ridge upon 
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which the industrial area is located, are quite flat. The creek drainage slopes vary from moderate 

..- _i. 
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in lower Woman and Walnut Creeks to quite steep in upper Rock Creek. The stream channels 

of Woman and Walnut Creeks vary in elevation from about 1,874 m (6,140 ft) to 1,722 m 
,c - 

(5,650 ft) from west to east. The Rock Creek stream channel varies in elevation from about 

1,896 m (6,220 ft) to 1,740 m (5,710 ft). Differences in the eroded depth of the three'stream 

channels at RFP has resulted in formation of different soil-forming materials in Rock Creek than 

in Woman and Walnut Creeks, which have similar soils. Rock Creek's steeper ravines have a 

southwest-to-northeast orientation, while the other two creeks have wider valleys that trend west 

to east. This difference in aspect and slope can influence soil moisture, and thereby the habitat 

available for plant community formation. Minor rock outcrops occur largely in the northwest 

comer of the PPA. This topographic feature strongly influences the community structure there. 

2.4 GEOLOGY AND SOILS 
Rocky Flats Plant is located just east of the Front Range in the Denver Basin - an asymmetrical, 

north-south trending syncline with a steeply dipping western limb and a shallowly dipping eastern 

limb. The Denver Basin contains more than 3,000 m (9,840 ft) of Pennsylvanian to Cretaceous 

sedimentary deposits. Geologic units at RFP consist of unconsolidated surficial material and 

bedrock. Cretaceous deposits of the Arapahoe Formation, Laramie Formation, and Fox Hills 

Sandstone are unconformably overlain by Quaternary alluvial gravels, colluvial deposits, and 

artificial fill. Fox Hills and Laramie Formation sandstones form a prominent hogback that strikes 

north-northwest from Leyden Gulch to the town of Marshall. Immediately west of RFP where 

the hogback is not visible, these sandstones are exposed in clay and gravel pits excavated through 

the Quaternary gravels. Soils are fiom several soil series, derived from surficial geologic 

formations. 

3 ,t:: +:\\'..i' A U  

2.4.1 Soils 

The surface soils at RFP are chiefly moderately deep, well-drained clay, cobbly clay, and sandy 

loams, with moderate to low permeability. Soil types at RFP are shown in Figure 2.4-1. 

Bottomland (floodplain and low terraces) soils are largely stratified loamy alluvium, made up of 

mesic Ustic Tomfluvents fiom the Haverson series. The Haverson series is well drained and 

., commonly found on slopes of 0 to 9 percent. Soils of the terraces and the upper hillsides, where 
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gravel and cobbles are common, are represented by combinations of Denver and Kutch series. 

Both of these soil series are well drained, deep (Denver) to moderately deep (Kutch), and are 

found on moderately steep slopes, 0 to 15 percent and 5 to 25 percent for Denver and Kutch, 

respectively. These mesic Torrertic Argiustolls are sandy loam formed from Rocky Flats 

Alluvium. Lower hillsides and areas toward the eastern boundary of RFP have soils from the 

Standley, NUM, and Valmont series, which are largely mesic Ardic Argiustolls (USDA 1980). 

These soils are deep and well drained that vary in slope. The slope for Standley, NUM, and 

Valmont series are 0 to 60, 0 to 25, and 0 to 3 percent, respectively. 

- ,  -??.= 

2.4.2 Surficial Geology 

Surficial material consists of Quaternary and Recent valley fd alluvium, alluvial fan deposits of 

the Rocky Flats Alluvium, colluvium, and artificial fill. Remnants of terrace deposits younger 

than the Rocky Flats Alluvium, such as the Verdos, Slocum, and Louviers Alluvium, occur 

topographically below the Rocky Flats Alluvium but have not been mapped in the vicinity of 

RFP (DOE 1992). 

The Quaternary Rocky Flats Alluvium is the oldest alluvial deposit at RFP and is closest to the 

surface (Scott 1965). This deposit is an alluvial fan that occupies an extensive erosional surface 

beneath RFP. The alluvium ranges up to 30 m (100 ft) in thickness and is thickest west of RFP 
near the apex of the fan and thinnest just east of RFP near the depositional limit of the fan. The 

Rocky Flats Alluvium is 3- to 6-m (10- to 20-ft) thick across RFP where it forms the crest of the 

uplands as a uniform blanket-like deposit on the terraces. This deposit is composed of poorly 

sorted, coarse, bouldery gravel in a sand matrix with lenses of clay, silt, and varying amounts of 

caliche. Streams have dissected the deposit, and it was completely eroded in the lower reaches 

of the Woman Creek, Walnut Creek, and Rock Creek drainage. 

Colluvium blankets the valley slopes below the uplands on which the Rocky Flats Alluvium was 

deposited. Colluvial materials have been deposited in thicknesses of 0.3 to 9 m (1 to 30 ft) by 

slope wash and the downward creep of Rocky Flats Alluvium and bedrock. The colluvium 

consists predominantly of clay with lenses of silt, sand, and gravel. 
I 
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Valley fill alluvium makes up the channel and terrace deposits along the creek bottoms. The 

alluvium is 1- to 3-m (3- to 10-ft) thick and is derived from reworked and redeposited alluvium 

and bedrock. This deposit is composed of organic-rich, poorly sorted, coarse gravel in a clayey 

sand matrix, and forms sinuous, narrow deposits in the valley bottoms. 

.a &.., -y - 1 

2.4.3 Bedrock Geology 

Alluvial material is unconformably underlain by Cretaceous sedimentary rocks of the Arapahoe 

Formation, Laramie Formation, and Fox Hills Sandstone. The Arapahoe Formation is 0- to 37-m 

(0- to 120-ft) thick in the vicinity of RFP and is estimated to be 5- to 8-m (16- to 26-ft) thick 

under the central portion of the plant (DOE 1992). The underlying Laramie Formation is 

informally subdivided into two members-an upper clay stone member and a lower sandstone 

member. The upper claystone member is 90- to 150-m (300- to 500-ft) thick and the lower 

sandstone member, which, along with the Fox Hills Sandstone, subcrops in the clay and gravel 

pits west of the industrial area, occurs 90 to 250 m (30 to 820 ft) below the Rocky Flats 

Alluvium in the central portion of the facility. 

$23 

2.5 GROUNDWATER 

As defined in the "Final Ground Water Assessment Plan for Rocky Flats" (DOE 1992), the 

uppermost aquifer at RFP is comprised of the Rocky Flats Alluvium, valley fill alluvium, 

colluvium, bedrock sandstones, and weathered clay stones of the Arapahoe and Laramie 

Formations. In general, groundwater in the uppermost aquifer occurs under unconfined 

conditions . 

?r,--L. .- +r 
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According to Hurr (1976), sitewide groundwater flow at RFP moves from the higher elevations 

in the west toward the lower drainages in the east. Sources of groundwater recharge to the 

uppermost aquifer include infiltration of precipitation, snowmelt, and surface water in ditches, 

streams and ponds. Discharge occurs through evapotranspiration from plants and as seeps when 

the water table intersects the ground surface or surface water features such as streams, ditches, 

ponds, or stream-eroded valleys. Groundwater levels at RFP rise annually in response to spring 

recharge and decline the remainder of the year as less precipitation occurs. 
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Recent hydrological investigations at RFF' indicate that the uppermost aquifer as described by 

Hun (1976) is not uniformly saturated. Figure 2.5-1 shows groundwater elevations at RFP. As 

illustrated, saturated conditions in these surficial units may be encountered at the surface (near 

surface seeps) or may not be encountered at all in these units depending on localized 

hydrogeological conditions. Because the surficial units are bounded below by lower permeability 

claystones of the Arapahoe and Laramie Formations, little interaction of groundwater between 

\ :: 
. . .  , 

I . . -  

the upper and lower systems is expected. In fact, in some locations the saturated surficial units 

appear to be perched above the low permeability claystones of the lower hydrostratigraphic units. 

2.6 SURFACE WATER 
Surface water originates from two major sources at RFP. The most important sources for the 

formation and maintenance of the aquatic ecosystem are groundwater discharges that form springs 

and seeps in numerous places along the creeks at RFP. These seeps and springs are perennial 

discharges that augment streamflow and provide stable habitats for aquatic organisms. Surface 

water runoff also contributes water to the ecosystem; but, in the semiarid climate of the Front 

Range, precipitation is sparse, and the hot dry winds can evaporate water at the soil surface. The 

presence of perennial marshland and riparian communities greatly increases the plant and animal 
A 

I .+:: +e: 
species diversity of RFP. 

The three intermittent headwater streams in the South Platte River drainage basin flow generally 

from west to east across RFP. These watersheds, shown in Figure 2.3-1, are Woman Creek, 

Walnut Creek, and Rock Creek (in order of occurrence from south to north). Woman Creek and 

Walnut Creek are tributaries of Big Dry Creek. Rock Creek flows into the drainage system 

composed of Coal Creek and then St. Vrain Creek. Major impoundments within the watersheds 

are generally maintained at 10 to 50 percent of maximum volume. 

Woman Creek - Woman Creek watershed drains the approximately 1,144 ha (2,827 ac) south 

of the industrial area and the east-west access road, flowing into Standley Lake, a water supply 

reservoir. Standley Lake discharges into Big Dry Creek. The channel length of Woman Creek 

on the RFP reservation is about 5 km (3.1 mi). The impoundments in the Woman Creek main 

channel include one stormwater detention pond, Pond C- 1 (maximum volume 1.7 million gallons , 3 ,rp-' 
-4 . 
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[MG], located in the Woman Creek channel and a catchment and detention pond, Pond C-2 

(maximum volume 22.6 MG), located at the end of the South Interceptor Ditch (SID). The SID 
and Pond C-2 system collects treated groundwater and surface water runoff from the industrial 

area. While this catchment system is within the Woman Creek drainage area, it was designed 

as a closed system with no surface discharge into Woman Creek. Water collected in Pond C-2 

is pumped via an above-ground pipeline to the Broomfield Diversion Ditch. An emergency 

option exists for pumping water from Pond C-2 to either Pond A 4  or B-5 in Walnut Creek. 

Smart Ditch begins at Rocky Flats Lake and was constructed along the southern part of RFP. 

Two irrigation detention ponds located in the southeast comer of the PPA are part of the Smart 

Ditch system. These ponds are referred to D-1 (normally filled) and D-2 (usually dry). 

Walnut Creek - An east-west trending topographic divide between Woman Creek and Walnut 

Creek causes a portion of the industrial area to drain into Walnut Creek. Walnut Creek 

watershed drains approximately 879 ha (2,170 ac) in the northeastern and central pomons of 

RFP. The channel length of Walnut Creek on the RFP reservation is about 7 km (4.3 mi). 

Walnut Creek consists of two forks on RFP; they are Walnut Creek and South Walnut Creek, 

which drain the northeastern and central portions of REP, respectively. The A-series detention 

ponds, A-1, A-2, A-3, and A-4, had maximum volumes of 1.0, 6.0, 12.4 and 32.5 MG, 

respectively, in the Walnut Creek channel. The nondischarging Landfill Pond (maximum volume 

7.2 MG), located just north of the industrial area, is at the head of an unnamed tributary entering 

Walnut Creek. The B-series detention ponds, B-1, B-2, B-3, B-4, and B-5, had maximum 

volumes of 0.6, 1.8, 1.5,0.6,0.2 and 24.0 MG, respectively, in the South Walnut Creek channel. 

The Sewage Treatment plant, within the industrial area, drains into Pond B-3. The confluence 

of these three stream segments that form Walnut Creek is just below Pond A-4. Downstream 

from the A- and B-series detention ponds, another small impoundment is located at the east 

boundary of RFP. Immediately beyond the east boundary fence for the PPA, the streamflow 

from Walnut Creek is diverted around Great Western Reservoir via the Broomfield Diversion 

Ditch. Great Western Reservoir is located approximately 1 km (0.5 mi) east of the RFP 
boundary. 
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Rock Creek - Rock Creek watershed drains approximatelyu629 ha (1,554 ac) in the northwestern 

portion of RFP and flows northeast. The channel length of Rock Creek on the RFP reservation 

is about 4 km (2.5 mi). There are several ponds in the Rock Creek watershed. Lindsay Pond 

is a stock pond constructed in the channel of Rock Creek on the former Lindsay Ranch property. 

Q 
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I Two flooded clay and gravel pits located on the terraces west of the industrial area also hold 

water. These deep pits, which are not expected to have surface discharges, collect some surface 

flow from the surrounding areas and groundwater discharges. 

The RFP reservation is crossed by several of the inigation ditches in the regional network and 

drainage canals. McKay Ditch, which carries water across the central to north-central portion 

of the PPA, flows into Walnut Creek. Upper Chwch and Smart Ditches carry water from offsite 

sources across RFP, there are two impoundments on Smart Ditch near the southeast boundary 

of RFP which. temporarily retain water flowing from the ditch. These ponds are called Smart 

Ditch Pond 1 and Smart Ditch Pond 2 for the purpose of this report. 

- ,  . I 2.7 PLANT AND ANIMAL COMMUNITIES 
;:j 
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Plants and animal communities use the numerous habitats provided by the physical environment 

just described. A higher number of plant and animal species occur at RFP because of the 

ecotone effect along the Front Range. As a result two habitat types, prairie and foothills, provide 

opportunities for diverse communities in this area. Diverse plant communities (interacting 

populations of various species in a common location) that are a combination of typical prairie 

and foothill species occur at RFP. Because topography at the site includes gravel-topped 

plateaus, rocky hilltops, steep hillsides, rock outcrops, gentle hillsides, and perennial spring seeps, 

a variety of restricted plant communities have become established within RFP boundaries. An 

example of a restricted plant community is the ponderosa pine woodland that contains ponderosa 

pine, Douglas-fir, skunkbrush sumac, and common juniper. While this community is common 

in nearby montane uplands, it is found only as small, isolated islands in the prairie ecosystem. 

Isolated ponderosa pine woodland communities are located in the extreme northwest comer of 

RFP (Rock Creek watershed) and near the head-of Woman Creek’s main channel. Ravine 

uplands contain wild plum, chokecherry, and hawthorn. Cottonwood and willow woodlands 

inhabit moist bottomlands. Prickly pear cactus and yucca are common on some uplands. 

I 
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Wildlife at RFP is typical of species found in similar habitat types throughout the foothills of the 

Front Range of the Rocky Mountains. A variety of herbivores (plant eaters) provide a diverse 

selection of prey for the carnivores (meat eaters). Bull snakes, rattlesnakes, racers, and eastern 

short-homed lizards occur sitewide in many habitats, while western painted turtles and western 

plains garter snakes occur near moist habitats. Common birds include western meadowlarks, 

homed larks, red-winged blackbirds, mourning doves, vesper sparrows, house finches, marsh 

t' 
1-1 \: .' g: 
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hawks, red-tailed hawks, femginous hawks, rough-legged hawks, and great homed owls. 

Mallards and Canada geese use the small ponds as feeding and breeding areas. The most 

common medium-sized mammals are black-tailed prairie dogs, desert cottontails, and muskrats, 

along with a few black-tailed jack rabbits, white-tailed jack rabbits, and porcupines. Movement 

of wide-ranging large mammals'is unimpeded since physical barriers are absent between the R* 

site and surrounding foothills. The most common large mammal at RFP is the mule deer. 

Coyotes, striped skunks, raccoons, and long-tailed weasels are the most common carnivores, with 

badgers and red foxes observed occasionally. Gray foxes, bobcats, and mountain lions had been 

reported at RFP, but the baseline study did not document their presence. 
. <  ..- -.. .- -.. 

Aquatic habitats and communities found at RFP are typical of those occurring in the intermittent 

streams of the foothills region. Aquatic invertebrates are less affected by intermittent stream 

flows than are fish species. Therefore, a diverse assemblage of benthic macroinvertebrates 

including crayfish, mayfly larvae, caddis fly larvae, and midges have widespread distribution in 

most suitable aquatic habitats. A limited number of fish and amphibian species are found in the 

streams and impoundments. Several species of fish were introduced by humans. Fish previously 

collected are typical warmwater species such as largemouth bass, fathead minnows, green sunfish, 

white suckers, goldfish, and carp. 

When RFP was open range, several wildlife species that have now been displaced still occurred. 

For example, bison herds migrated through the area, and grizzly and black bears moved onto the 

plains to feed in the spring. Pronghorn, elk, gray foxes, bobcats, and mountain lions have been 

recorded at RFP within recent times, though they are uncommon in the area. While the habitats 

required by these species still remain at RFP, bison and grizzlies could only occur through .. 
. _ .  . .a - 
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reintroductions. Other historic species may one day recolonize the area, depending on future 

.: ,Lv wildlife management goals. . ;,-. 

The plants and animals just described were characterized from previous data collections. 

' 3.0 METHODS 
3.1 APPROACH 

A comprehensive review of published literature available through public and university libraries 

provided background information on plant and animal species in the Rocky Flats area. Many 

reference books listing local distribution, population, and habitat preference of plants and animals 

were used. These data and objectives of the study guided development of a framework for the 

sampling program. Species lists were compiled from previous studies to provide "shopping lists" 

of potential species expected to be present at RFP and to aid field personnel searching for plant 

and animal species during the study. 

.:.1 ,& _. Several studies were heavily used for background information on plant and animal ecology at 

RFP. Plant communities were researched in 1973 and 1974.. A botanical inventory conducted. 
. , .,:"..c _ 1 .  .. . , - , .  . -.. 

in 1973 provided information on late spring and summer plant species present at RFP (Weber 

et al. 1974). A vegetation study in 1974 determined the types of plant communities present at 

RFP (Clark 1977). A later report by the same researcher delineated the plant communities (Clark 

et al. 1980). Predator-prey relationships for animal communities at RFP were published in 1978 

and 1980. An investigation of the summer food habits of coyotes provided information on coyote 

feeding habits and small mammals species present (Ribic 1978). A study on the distribution and 

populations of small mammals in upper Rock Creek also provided useful information (Brown 

1980). Finally, staff and graduate students at Colorado State University conducted research on 

mule deer at RFP (Arthur 1977; Alexander 1979, 1980; Alldredge et al. 1990). 

Other investigations evaluated radiological impacts on aquatic and terrestrial ecosystems. These 

investigations included studies at RFP that addressed plutonium effects on aquatic ecosystems 

(Johnson et al. 1974), plutonium effects on teirestrial environs (Whicker et al. 1974), and 

biological impacts from wastewater discharges (Zillich 1974). 
. >. 
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Following the literature research and preliminary design of the sampling program, field work 

began. The initial field effort, in the winter of 1991, concentrated on mapping vegetation 

communities and making a general survey of the terrestrial and aquatic habitats. Information 

gathered during the initial field effort was used to determine sampling locations for plants and 

animals. Standard ecological survey methods, as outlined in the Environmental Management and 

Assessment Division (EMAD) Ecology Standard Operating Procedures (SOPS) (DOE 1991), were 

-." < 
y. -- Y , ; r  -2 

used for all surveys as outlined below. 

organisms are listed in Appendix A. 

References used for taxonomic identification of 

3.2 TERRESTRLAL STUDY METHODS 

The terrestrial baseline survey was designed to characterize current ecological conditions at RFP. 

Data collected for the Operable Unit 1 (OU1) Environmental Evaluation (EE) at RFP has been 

included in the baseline report Ecological components studied included populations and 

communities of plants and several animal groups such as arthropods, amphibians, reptiles, birds, 

and mammals. The period of data collection, January 1991 through February 1992, spanned four 

seasons that included portions of two consecutive winters. Relative abundance surveys of birds, 

medium-sized mammals, carnivores, and large mammals were conducted during all seasons 

including portions of two winters. Animals that are unable to regulate their body temperatures 

("cold-blooded"), such as arthropods, amphibians, and reptiles were inactive during cold weather. 

'- *A 
- .  . -  .- 

For the purposes of the baseline study, the habitats at RFP were divided among three moisture 

zones: xeric (dry); mesic (moderate moisture); and hydric (wet). Because plant species are 

sensitive to small variations in moisture, species known to occur in habitats with similar moisture 

availability were used to identi@ soil moisture zones. Mapped plant communities were then 

grouped according to the soil moisture zones they occupied. Each community has a number of 

characteristic species found interacting with each other under similar habitat conditions. 

Subcommunities sometimes form as small inclusions within communities. A subcommunity is 

characterized by a different and less diverse composition of member species and a smaller areal 

extent than a community. In the semiarid climate, plants in the hydric zone form communities 

that are limited to narrow bands of high soil moisture. Because these hydric zone communities 
I ,  .... - .;+.-." 
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(riparian woodland and marshland) were too narrow to sample separately, they were sampled as 

coqmunity complexes (intermingled communities). 
, .i-. ;.,. ,,.,'&: 
. .. .. , ;-.. ~ , 
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The following sections present information on survey methods used for data collection. 

Terrestrial sample site locations are presented in Figures 3.2-1 and 3.2-2. Note that sampling 

sites designated with "B" as a suffix were baseline sites, and that sites designated with "A" or 

"R" as a suffix were OU1 EE sites at RFP. 

3.2.1 Vegetation Surveys 

3.2.1.1 Field Methods 

Vegetation Mapping 

Mapping plant communities and habitat types was the first phase of the baseline survey. The 

location and size of distinct habitats were determined from photointerpretations of infrared aerial 

photographs. Field 

verification and map finalization were completed during the summer of 1991. Habitats were 

identified according to gross characteristics as grassland, shrubland, woodland, marshland, 

disturbed areas, and structures. The last two categories included disturbed and barren land and 

developed sites such as buildings, roads, utility lines, and parking areas. Community names 

within the habitats were based on species composition. The plant communities identified at RFP 
are summarized in Table 3.2.1-1 and described in detail in Section 4.3.2. The vegetation map, 

Figure 3.2-3, in addition to portraying the spatial location of distinct plant communities, also 

presents the habitat classifications used for wildlife studies. 

The aerial photographs used for mapping were made July 1, 1989. 

\+ -_  L .. 1-, 7 .  8 

Subcommunities such as short grassland and short upland shrub were individually listed on the 

plant community map but were field sampled as parts of larger communities. Tree plantings 

located in the mesic zone were not sampled. Disturbed areas were grouped together and 

sampled as subcommunities of the mesic mixed grassland, as were reclaimed grassland areas. 

Riparian woodland communities were sampled as a community complex because they are a 

conglomerate of several close-knit communities. The marsh communities, including open water, 

were sampled as a marshland complex. 

14 



VePetation Sampling and Inventorv 

The baseline vegetation study was designed to provide current information on the plant 

communities at RFP. The objectives of the vegetation study were to update the plant species 

inventory and to describe the composition of plant communities. 

r. -&.> 

Vegetation data were collected using standard methods appropriate for classifying and describing 

plant communities (Mueller-Dombois and Ellenberg 1974; Bonham 1989). These data collection 

methods, outlined in the SOPs were used to achieve the objectives listed in Section 1.1.1. The 

SOPs eshblished procedures for data collection. Following initiation of vegetation sampling, 

some of the methods were modified to increase field efficiency and render data collection more 

uniform. The SOPs were subsequently revised based on these modifications. 

Vegetation, communities were selected for sampling after preliminary mapping identified those 

communities with a large enough extent to provide a uniform sample area (SOP EE.ll). 

Sampling locations were selected to provide data from several widely spaced units of each 

community type at RFP. Vegetation was sampled within the established small mammal trapping 

plots and bird survey routes. 
‘ 4  
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Ground cover and species richness were sampled for each selected community (SOP EE.lO). 

Cover data were collected during the late summer final phase using the point-intercept method, 

while species richness was determined using belt transects. Cover and belt transects were 

conducted along the same 50-m (164-ft) transect within a given plant community at each sample 

location. These transects were positioned to begin at the starting point of the corresponding 

wildlife transect. Species lists for each plant community were developed from all sampling in 

each community and species identified during preliminary sampling conducted in late spring 

(April through June 1991). These and other species lists are provided in Appendix B. 

Point InterceDt Method 

Ground cover is the amount of material other than bare soil at the ground surface (e.g., live or 

dead plant material and rock) (Shimwell 1971). It can also be viewed as a measure of the 

amount of ground surface that is occupied by live plant stem. This is usually referred to as 
+, 
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I basal area cover (Bonham 1989). The point-intercept method of cover sampling recorded ground 

level (i.e., is a "hit"). This method was not used to record herbaceous (nonwoody) plant canopy 

: <.'.. -1r cover of live vegetation only if the crown of a plant was contacted by the sampling rod at ground 
I 

(above ground level leaves or stems) hits. Tree and shrub canopy hits were recorded as tree or 

shrub canopy cover depending on the height of the vegetation (shrub was less than 3 m [ lo  ft], 

tree was greater than 3 m [ 10 ft] regardless of species). This point-intercept method was adapted 

from the "Guidelines for Compliance With Land Use and Vegetation Requirements of the 

Colorado Mined Land Reclamation Board (CMLRB) for Coal Mining" (CMLRB 1988). All field 

sample methods are biased and have limitations as well as advantages. This method was selected 

because of its acceptance among the state agencies and because it provides consistent and 

repeatable results, unlike standard range management techniques, which give only an 

instantaneous measurement of herbaceous foliar cover. The point-intercept method has the 

advantage of also providing data that can be interpreted directly into species composition 

percentages because the transect consists of 100 data points that can be directly interpreted for 

percentages. 
.. 
I .  

-/.. _ -  . , > - .  
The point-intercept method used a 50-m (1 64-ft) transect with the ground cover recorded at every 

0.5-m (1.64). Intercepts of standing plant material from the current growing season (basal area 

only) were recorded as hits by plant species. Litter (dead plant material from a previous growing 

season), bare soil, and rock hits were also recorded according to category. The first hit on foliar 

cover (leaves or branches) for all woody plants was recorded by species. 

_ I .  

I 
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Belt Transect Method 

To measure species richness (i.e., species diversity), 2 m (6.6 ft) wide belt transects were 

sampled, in conjunction with point-intercept transects, along the same 50 m (164 ft) length. All 

stems of trees, shrubs, and cacti more than half contained within the belt were counted and 

recorded by species to establish woody plant density. All forb (broad leaf herb) and graminoid 

(grass-like) plant species observed within the belt were also recorded. Density of trees, shrubs, 

yucca, and cactus were calculated as stems per 100 square meters (m2) (0.025 ac). Species 

richness was summarized as the number of species per 100 m2 (0.025 ac). 

.., .- 
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... 3.2.1.2 Data Analyses 
1 2' 

. 4  The goals in analyzing the data for each community were to determine vegetation cover and 

percent, and species composition and frequency of occurrence within each community. Ground 

cover summaries (Appendix C) determined frequency of occurrence (hitdl00 points) for plant 

species, litter, bare ground, or rock. Belt summaries (Appendix C) provided species richness per 

community and summarized woody plant densities -for these communities. 

L. I., 2- . c-. 

3.2.2 Animal Surveys 

Some field methods used observations in a specific community or community complex regardless 

of the animal groups observed (e.g., general surveys). Other field methods were specific to' 

animal groups regardless of community. These methods are described below. 

3.2.2.1 Field Methods 

General Survevs 

Relative abundance surveys designed to document the relative numbers of all observed species 

in each sample area were used for amphibians, reptiles, medium-sized mammals, carnivores, large 

mammals, and birds. Permanent transects were established in each community or community 

complex that was large enough to provide space for a walking survey of at least 45 minutes. 

--:.$I .--- . : 'I* 

Trained observers walked an established route along these survey lines and recorded all animal 

species observed. The data recorded included the number of individuals, the plant community 

in which the individuals were observed, and the time spent by the observer in each community. 

These data allowed the calculation of numbers of a species per hour of observation within a 

given community. The number per hour figures were then used to determine the relative I 
abundance of each species as compared between communities. Any casual observations of 

species of special interest (Table 3.2.2-1) were also recorded. Species of special interest were 

selected for a number of reasons, ranging from representatives of a particular trophic level 

(coyotes and raptors) to species that are aesthetically pleasing to the public. 

Arth roDods 

Most arthropods were collected using sweep nets in accordance with the SOPS. Supplemental 

collection involved pitfall traps for ground-dwelling arthropod species and active pursuit of -:: - -<. 1 ... 
r .  , 
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butterflies and moths. These techniques result in under estimation of soil invertebrates such as 

earthworms. Sweep netting involves the capture of insects by dislodging them from vegetation. 

The technique requires brushing the net from side to side across vegetation included within a 50 

by 2 m (146 by 6.5 ft) transect. Sweep net collections were made along selected transects within 

the same sample locations used for vegetation sampling. Organisms collected were killed and 

preserved in ethyl alcohol for taxonomic identification. Effects on sampling success caused by 

seasonal and diurnal behavior were recorded in field notes. 

\ 
~ 8 -7 . "r* J - 

Each selected transect was sampled three times during daylight hours in July, August, and 

September 1991. Security programs at RFP allowed only cursory nighttime sampling of insects 

attracted by light or bait; therefore, these data are neither comprehensive nor community-specific. 

High visibility insects, such as butterflies, observed during relative abundance surveys were also 

recorded. 
/ 

Amphibians and Reptiles 

Amphibian and reptile data were collected only during the course of conducting relative 

abundance transects and through general observations when sampling other groups because of 

the low numbers, irregular distribution, and general inconspicuousness of these taxa. Frequency 

of vocalizations by frogs were also recorded during early morning bird transects. These methods 

were outlined in the SOP EE.08. 

- _  . .v 

I '  - Birds 

Bird data were collected in accordance with the SOP EE.07. E d e n  transects (permanently 

established bird survey belt transects) were used to record bird breeding activity and population 

data. Population data were collected from bird belt transects during all four seasons. Breeding 

season belt transects (late spring/early summer) began just after dawn and were completed by 

1O:OO a.m. Surveys were extended later into the day during the fall and winter surveys. During 

relative abundance tiansects, all observed birds were recorded. Relative abundance based on 

numbers observed per unit time was calculated for each community. 
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'Mammals 

All classes of mammals were sampled in accordance with methods outlined in SOPS EE.05 and 

EE.06. Methods varied according to species, and for the purposes of the baseline study mammals 

:.. 
p i  '. .* - _  
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were subdivided into several subgroups, but all mammal observations were recorded with 

reference to the plant communities in which they were observed. Small mammals were collected 

by trapping, but all other mammal species were recorded from observations during relative 

abundance surveys or general observations. 

Small Mammals 

Permanently established small mammal trapping plots varied in configuration depending on the 

size and shape of the community sampled. Regardless of configuration, however, each small 

mammal plot contained 25 trap locations separated by 5-m (16-ft) intervals. Each site was 

trapped on four consecutive nights. Seasonal and diurnal constraints on data collection were 

adhered to, and professional judgment ?vas used to limit trap mortality. Readily observed small 

mammals or evidence of species activity was recorded during relative abundance transects. 

._ :t.. . . 
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Medium-Sized Mammals 

Medium-sized mammals were represented by prey species such as rabbits, hares, prairie dogs, 

muskrats, and other mammals of the same relative size. These were species of special interest 

and, as such, were recorded whenever general observations were made, as well as during relative 

abundance surveys. 

Carnivores 

Carnivores included such species as coyotes, badgers, weasels, skunks, and raccoons. As species 

of special interest, carnivores were recorded whenever observed in addition to observations during 

scheduled relative abundance surveys. Any potential denning areas or apparent dens discovered 

during relative abundance surveys, bird surveys, and other types of sampling were documented. 

1 

Large Mammals 

Large mammals ( e g ,  mule deer, white-tailed deer, and elk) were recorded primarily during 

relative abundance transects, performed in all four seasons. All large mammals observed along 

1 9 
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relative abundance transects were recorded. Relative abundance based on numbers observed per 

unit time in each community was calculated. In addition to the quantitative data collection, all 

general observations of large mammal species were recorded as to species, location, date, and 

time because of their status as species of special interest. Sitewide large mammal surveys were 

performed during early winter to document the resident population before any winter die-off. 

- >.. 
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3.2.2.2 Data Analyses 

Data analysis stressed summarization of measures recorded for each taxon sampled. Species 

presence, richness, and relative abundance were summarized for all sampled taxa. Species 

presence and species richness are qualitative measurements that reflect the health of an 

ecosystem. Relative abundance is a semi-quantitative analysis dependent upon passive 

observation of species. Not all species present during a relative abundance survey will be 

observed; therefore, only the most obvious (visible or vocal) were recorded. The measurement 

unit for relative abundance is numbers per unit time. 

... :\ - Additional taxon specific sample summary criteria were measurements of population densities 

for small mammals and breeding birds. Small mammal species density per hectare was 

calculated based on animals caught per trap-night during live trapping. Bird density was 

calculated from data collected along bird survey belt transects during the spring/summer breeding 

period surveys. 

&- 

3.3 AQUATIC STUDY METHODS 
3.3.1 Introduction 

Aquatic biological sampling was performed in accordance with SOPS EE.01, EE.02, EE.03, and 

EE.04 during the spring and fall seasons of 1991. Physicdchemical water data collected 

concurrently with aquatic biological samples included conductivity, dissolved oxygen, pH, 

temperature, and turbidity. In addition to these data and water depth, general water quality 

indicators (i.e., alkalinity, free and total acidity, total hardness, total suspended solids, and 

apparent color), nutrients (Le., nitrogen as nitrate, nitrite, and ammonia; ortho-phosphorus; and 

sulfate), and total chlorine were measured with a Hach Kitm. These water quality parameters 
I,... 
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were measured near the outlets of the impoundments and at the sample location at all other sites. 

Sample locations are shown on Figure 3.3-1. 
... . . .:>>,...c: .... .. .7;+.1.- .I ,..,_ I.. 

3.3.2 Field Methods 

P hvtodan kton and Peri ph-yton 

Sampling of aquatic plants focused specifically on phytoplankton and periphyton; aquatic vascular 

plants (e.g., cattails) were part of the terrestrial sampling program. The sampling methods 

differed somewhat between the two sampling programs as outlined in the following discussions. 

Phytoplankton samples were collected at each of the stream stations and impoundments in 

accordance with the SOP EE.03 during the fall (AugustSeptember). A sampler with a remote 

trigger system was used to sample a known volume of water. Sample sites in impoundments 

were sampled at five different points to allow sampling of a greater habitat profile. One sample 

was collected at each of the following locations: the deepest point, midway between the deepest 

point and the inlet, a point midway between the deepest point and the outlet, and two points on 

either side of the impoundment axis (halfway between the inlet and outlet, and midway between 

the axis and the shoreline). Samples collected for the OU1 EE consisted of one to several grab 

samples taken at the mid-point of the impoundment or in-stream pool. Water quality parameters 

were measured near the impoundment outlet. 

ak 
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Periphyton were collected during the fall (August-September). Tiles and diatomers (floating 

racks holding microscope slides near the water surface for collecting algae and diatoms) were the 

artificial substrates used in accordance with the SOPS. Tiles were used at all stream sites 

(Figure 3.3-1); however, they were poorly colonized compared to glass slides (indicating that the 

tiles may have been contaminated). Floating diatomers were used where water was deep enough 

(more than 30 cm as specified in the SOP EE.01). All study sites were sampled for periphyton. 

The water quality parameters listed above were sampled at periphyton sampling sites. 

Benthic Macroinvertebrates 

Benthic macroinvertebrates were collected in May-June and August-September. Impoundments 

._. .. .-,... . .a? , .-, . were sampled using a bottom dredge or core sampler to collect'composite samples, in accordance 
'...\,?.;>. 
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with the SOP EE.02. Samples were collected at five locations within each impoundment, as 

described for phytoplankton. At each location, a composite sample with a volume of at least 

2,000 cubic centimeters (cm3) (2 liters) was assembled from a minimum of four subsamples. At 

all stream sites a Surber sampler (0.09 m2 opening) was used. Water quality data were collected 

at each benthic macroinvertebrate sample point. 

- Fish 

All aquatic sites were evaluated for the likelihood that fish were present. Sampling was carried 

out at places where! fish were expected during spring (May-June) and fall (August-September) 

according to the methods outlined in the SOP EE.04. Minnow traps were set at sites likely to 

support fish, and trapping was maintained for a minimum of three nights. Depending on results, 

some locations were trapped for longer periods of time. Gill nets were used in impoundment 

sites Pond C-1 (SWCl), Pond, C-2 (SWC2), and Lindsay Pond (SWOS) to sample species not 

collected by minnow trapping. Electroshocking was used in some areas of Woman Creek to 

verify the efficiency of other collection methods. Measurements of length, weight, and an 

estimate of age were recorded for larger fish species during the fall to provide information on 

the condition of individuals at the end of the period of maximum annual growth. Water quality 

was recorded at all fish sampling sites. 

3.3.3 Data Analyses 

Ecological analyses for plankton and periphyton taxa provided information on taxon presence, 

richness, and relative abundance. Because some members of these groups are not readily 

identified to the species level, some were listed to the lowest reasonable taxonomic level while 

others were keyed down to species. Taxa of benthic macroinvertebrates in stream and pond 

habitats were analyzed for presence, richness, and relative abundance. Benthic 

macroinvertebrates were identified to the lowest reasonable taxon. Analysis of fish data included 

determination of species presence, species richness, and species relative abundance. 
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4.0 RESULTS AND DISCUSSION 
4.1 ECOSYSTEM INTERACTIONS 
An ecosystem is a dynamic assemblage of organisms. Organisms that are more tolerant to 

.. 
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environmental factors are more competitive within the communities, although the ability of both 

plants and animals to expand their population is controlled by limiting environmental factors 

(plants-water, light, nutrients; animals-water, food, habitat). 

' 

To facilitate understanding of the complex environment at RFP, it was divided into terrestrial and 

aquatic ecosystems, which have very complex interrelationships and the communities are 

interdependent. As a result, environmental information on the terrestrial ecosystem in this report 

complements the aquatic ecosystem sections, and vice versa. Terrestrial ecosystem characteristics 

(physical, chemical, and biological processes) have a significant impact on the development and 

continuity of aquatic ecosystems because of the downgradient movement of materials due to 

gravitational forces. The main routes of movement are surface runoff and wind dispersal, 

although contaminants are also deposited by atmospheric dryfall or releases from human 

e-.-* 4 
activities, such as pesticide spraying, industrial discharges and landfills. Terresmal input of 

i $;,.$' 
inorganic and organic substances also determines groundwater and surface water quality in the 

watershed; input of plant litter provides the primary source of energy for headwater streams, 

which have limited autotrophic productivity. 

Descriptions of the terrestrial ecosystem are presented in an increasing moisture gradient. Xeric 

(dry) zones include plant communities that are characterized by and require only a small amount 

of moisture. Mesic (moderately dry) zones include plant communities that are characterized by 

and require a moderate amount of moisture. Hydric (wet) zones include plant communities that 

are characterized by and require an abundance of moisture. Animals that inhabit plant 

communities select specific habitats because the communities have the proper balance of water, 

food, and shelter. Figure 4.1-1 illustrates the relationships of the plant communities at RFP to 

the soil moisture zones and to each other. 



4.2 ECOLOGICAL FOOD WEB 

The biological organisms in an ecosystem are associated in an ecological food web of all 

interacting food chains. Food chains are made up of groups of organisms arranged according to 

the order of predation, in which each often uses the next lower member as a food source. Plants 

are at the bottom of the food chain. Each step in the food web constitutes a trophic level. Each 

,i 215 a .  .- 
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trophic level is made up of organisms that occupy specific niches. A niche is the ecological role 

of an organism in a community, especially in regard to food consumption, although niche can 

also refer to a habitat supplying the factors (food and water) necessary for the existence of an 

organism or species. 
< 

The threz primary niches in the food web are detritivores, primary producers, and consumers. 

Detritivores are primarily species of bacteria and fungi. Bacteria and fungi degrade complex 

organic materials, such as,dead plants and animals, so that chemically bound elements needed 

by primary producers for new growth are again available. Primary producers are green plants. 

Green plants, through photosynthesis, are the only organisms that can use an external energy 

source, sunlight, to create organic materials from inorganic raw materials. Green plants provide 

food and habitat for animals and use, for photosynthesis, carbon dioxide that is released when 

organic materials are degraded. Consumers are animals that primarily eat plants (herbivores), 

other animals (carnivores), or both (omnivores). The organisms that comprise the food web at 
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RFP are characterized below. 

4.3 TERRESTRIAL ECOSYSTEM 

The terrestrial and aquatic ecosystem together comprise the hydrologic gradient. Discussion of 

the aquatic ecosystem follows the hydric zone results in this section. 

Productivity of plant communities in the terrestrial ecosystem at €UT is reduced because of the 

semiarid climate. With an average annual rainfall of 38 cm (15 in) per year, this area is quite 

dry when compared to the moister parts of the country. Most plant and animal species living in 

this climate have adapted to drought, temperature extremes, short growing seasons, and other 

local environmental stresses. Due to the dryness of RFP habitats and its surroundings, the 

availability of water becomes critical to plant and animal diversity and abundance. The lowest 
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diversity of all biota is found in the driest (xeric zone) habitats, and the greatest diversity is 

found in the wettest (hydric zone) habitats. The plant populations in the wet areas at RFP would 
..: : ..-,<& 
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be the most severely impacted should prolonged drought occur. 

4.3.1 Communities 

4.3.1.1 Plants 

Plants and animals are interdependent. Plants furnish food, cover, and breeding habitat for 

animals, and in turn, animals may pollinate and spread seeds of plants. Animals also adversely 

affect plants through physical damage such as trampling ‘or overgrazing when the carrying 

capacity (productivity) of the habitat is exceeded. A balanced habitat has healthy plant and 

animal communities. 

Terrestrial communities at RFP had 532 species of plants in the Woman Creek, Walnut Creek, 

and Rock Creek watersheds. These plants belong to four major groups called lichens, 

bryophytes, vascular cryptogams, and vascular plants which included 25, 16,4, and 487 species, 

respectively. A complete list of all plant species documented at RFP is supplied in Appendix B. 

Not all documented species were encountered using transect sampling methods. Because the 

vascular plants figure most prominently in the ecosystem, this was the plant group sampled 

during the baseline study. When separated into groups according to growth-form, trees and 

shrubs (woody plants) make up seven percent of the total number of species, cactus one percent, 

graminoids (grasses and grass-like plants) 25 percent, and forbs (broad-leaf herbs) the remaining 

67 percent. Table 4.3.1-1 summarizes the growth-form percentages for each community. 

Figure 4.3-1 shows the proportions of these groups at RFP. Graminoids (grasses) and forbs 

(broad-leaf annuals) are the two largest groups. Forb species at RFP are almost twice as 

numerous as grass species. These two groups provide forage for the majority of herbivores, 

while cactus are seldom eaten. Woody plants provide animal habitat and food for many species 

-- 
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especially during winter months. 

Descriptions of RFP communities, divided into groups by hydrologic zones, are presented in the 

following sections. Table 4.3.1-2 presents a summary of the areas and percentages for each 

mapped community at RFP. 
* , 
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The xeric zone, located on the ridge tops and terraces at RFP, is the area with the lowest soil 

moisture. The soils which were formed from Rocky Flats Alluvium, are gravelly to rocky, 

slightly acidic, and have a low water availability for plants. The 91 species of plants growing 

in this habitat must be tolerant of the mild acidity and require little water. Because of the aspect 

of these areas, the plants receive full sun for many hours a day and are subject to the drying 

effect of wind. 

,-. ,I - <-- 
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The mesic zone, habitats with moderate moisture, provides a less harsh environment for plant 

growth. Soils here differ from xeric soils due to the structure of the parent rock. Mesic soils 

are less rocky, mildly alkaline, and have good water availability. This habitat is located on 

hillsides of the valleys and ravines, which protects it from the drying effects of both sun and 

wind. During winter, snow remains on north-facing mesic hillsides longer than on xeric areas 

because less solar heat is available during short winter days. The longer period of snow cover 

provides greater moisture availability and also lends insulatipn from extreme temperatures. 

Because erosion has cut deeply into the bedrock the water table is more accessible to plants in 

the soils of creek valleys. When saturated bedrock strata have been cut by erosion, seeps create 

inclusions of hydric soils in the mesic zone. As a result of the increased wetness in the seep 

habitats, more species (149 species) of plants occur in these microhabitats than in the adjacent 

mesic habitats; these plants must be tolerant of alkaline soil found in the mesic zone. 

,* . - . -. 
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The hydric zone is the wettest habitat at RFP. These habitats occur near creek channels, hillside 

seeps, and springs. The hydric terrace along the bluff on Rock Creek watershed’s southern 

boundary, plus several other hydric habitats along Rock Creek, are created by erosion intercepting 

the water table. The Woman Creek channel has also cut into the water table, but the seeps in 

that drainage are usually in the streambed of the tributaries. The headwaters of Walnut Creek’s 

tributaries are farther east than those of Woman Creek, consequently, the channel of Walnut 

Creek within RFP is not cut as deeply into the fluvial deposit, and groundwater seeps are less 

common. Soils of the hydric zone are slightly alkaline loamy alluvium with high water 

availability. The main channels of all three watersheds have areas with permanent pools even 

during periods of intermittent surface flow. The groundwater seeps keep the hydric habitats 

moist throughout the year. Many drought-intolerant plants thrive in these habitats. The number .. . .  ‘ t  J 
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of plant species in the hydric zone (208 species in riparian woodland, which includes the 

bottomland shrub, and 162 species in marshland) is significantly higher than numbers in the 
--: I 
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mesic and xeric zones. Figure 4.3-2 shows the percentage composition of plant communities, 

within each hydrologic zone. 

4.3.1.2 Animals 

Five major taxonomic groups of animals, terrestrial arthropods, amphibians, reptiles, birds, and 

mammals were characterized at RFP. These groups directly or indirectly depend on the plant 

communities to provide some portion of their life cycle requirements. In this regard, the diversity 

of animals is limited by the availability of water, food, shelter, and proper breeding requirements 

within the existing habitats. 

The taxa of animals identified at RFP in 1991 were distributed among 124 families of arthropods, 

four species of amphibians, eight species of reptiles, 142 species of birds, and 32 species of 

mammals. The arthropods, particularly the insect herbivores, were the most abundant terrestrial 

animal group. Cicadellidae, or leafhoppers, are the most frequently observed family of this 

ecologically important group of plant shredders. Leafhoppers consume large quantities of plant 

material, and their large numbers create an important prey base for secondary consumers such 

as birds, small mammals, and predacious insects. These insects provide one link in the food 

chain that makes energy produced by plants available to secondary consumers. 

.--,, r ,- 
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Another important and abundant arthropod order is the Hymenoptera (ants, wasps, and bees). 

This order includes the plant pollinators, bees, that often have specific relationships with certain 

species of flowering plants. Also included in this order are the ants. Colonization activities of 

ants can defoliate areas around their nests, which exposes barren soil and allows new plant 

species to invade if the colonies move. For example, aerial photographs covering the area . 

northwest of the f ~ n g  range show former ant nests, within an area of mesic mixed grassland, 

that have been invaded by isolated clumps of bunchgrasses. 



Passerine birds (songbirds) and small mammals were also abundant animal groups. Most animals 

in these two group are herbivores or insectivores with a small number of omnivores. They help 

control'the number of insects, spread plant seeds, and serve as a prey base for top carnivores 

such as raptors and coyotes. 

t,% 
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The native grassland communities (xeric mixed grassland and mesic mixed grassland) are 

occupied by animals adapted to drier habitats with good seed production. Disturbed and 

reclaimed areas, which exhibit different stages of succession, have animals adapted to those 

stages or animals that are generalists. The shrublands provide habitat to animals requiring good 

cover, a variety of plant or animal material in their diets, or seclusion from light (as in the case 

of nocturnal creatures). The woodland and marsh communities offer moisture, diversity, and 

usually edge effects where different plant forms such as trees and shrubs meet grasslands. These 

areas are particularly favored by birds. 

4.3.2 Plant and Animal Communities 

4.3.2.1 Xeric Zone 
.: ,.. 

,- -2 . Xeric Mixed Grassland Communitv 
Xeric mixed grassland is an extensive community found on the gravelly uplands. This dryland 

community, which covers 18 percent (Table 4.3.1-2) of the study area, was once damaged by 

overgrazing. However, many of the native prairie plants have resurged since grazing has stopped. 

Overgrazing encouraged the establishment of numerous cacti and other opportunistic species. 

The xeric zone is typified by a mixture of perennial grasses and forbs of varying heights, 

subshrubs, and cacti. The most frequently observed species are narrow-leaf sedge, blue gamma, 

and bluestem (big and little), however, mountain muhley and Kentucky bluegrass are also 

common. Several sage subshrubs, Porter's aster, and trailing fleabane are the most common 

forbs. With an average density of 80 stems per 100 m2 (Table 4.3.2-l), cacti constitute a larger 

portion of the vegetation than in other communities. Many of the native prairie plants are forbs 

(broad-leaf annuals), with a few introduced species established as well. Woody plants were 

represented by Arkansas rose, though it was not common throughout this habitat. Xeric mixed 

grassland communities contained 21 graminoid species (23 percent), 65 forbs (72 percent), 4 cacti 

(4 percent), and 1 shrub (1 percent). Table 4.3.2-2 presents a summary of plant species 
7 
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occurrence by community. Live plants made up 33 percent of the ground cover, with litter 

covering another 55 percent. Table 4.3.2-3 gives a summary of ground cover percentages by 

community. The substrate is generally much rockier than in mesic and hydric areas, with gravel 
, L- I - - *  . =  

and cobbles making up a large part of the ground surface. 

The extensive coverage of the xeric zone by forbs and grasses provides good grazing for large 

herbivores, and supplies an adequate seed crop for birds and small mammals. The grass species 

and dried basal portions of forbs provide standing hay and fresh forage at the end of the growing 

season, a valuable food source for herbivores during winter. These are the areas that remain 

snow free during the majority of the winter season, increasing the availability of forage for large 

herbivores and improving hunting success for raptors and carnivores. The xeric mixed grassland 

community is a large contiguous upland community. There are few small isolated units of the 

community enclosed by other communities. This allows a better intermixing of animal and plant 

populations in xeric mixed grassland than in the more dissociated communities at RFP. 

Arthropods 

Terrestrial arthropod taxa (taxonomic groups such as orders or families) in the xeric mixed 

grasslands community showed the lowest diversity compared to all communities (Table 4.3.2-4). 

-? *-. -I  . . .  * > . I  

This results from the drier environment found in the xeric zone. The numbers of orders and 

families in the xeric zone were lower than sitewide community averages for arthropods 

(Table 4.3.2-5). The most abundant insect families collected were Cicadellidae (leafhoppers 

19 percent) and Formicidae (ants, 15 percent). Arachnida (spiders, 12 percent) were also well 

represented. The two insect families include species specifically adapted to the drier habitats 

found in the xeric zone. Leafhoppers feed on selective tissue of specific plant species (Borror 

and White 1970) and, therefore, have specialized relationships with plants found in this 

community. 

Reptiles 

The most frequently observed reptiles in the xeric mixed grassland community were prairie 

rattlesnakes and short homed lizards. Racers were also recorded in this community, and plains 

7 ,  4 
garter snakes were reported on roads passing through the xeric zone. Tables 4.3.2-6 and 4.3.2-7 
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summarize species occurrence by habitat type (grassland includes both mesic and xeric mixed 

grassland). These species are well adapted to the drier habitats of these native grasslands and 

are predators of insects and small mammals. No amphibians were observed. 

- Buds 

Passerine Birds (Songbirds) 

The most abundant songbirds in this community were meadowlarks and vesper sparrows 

(Table 4.3.2-8). Vesper sparrows had the largest density per hectare (Tables 4.3.2-9). 

Table 4.3.2-10 gives bird densities for the entire plant site. Grasshopper sparrows were common 

but dWicult to observe. Both sparrows and meadowlarks are well adapted to the grassland 

communities and common throughout prairie habitats in the Great Plains. The plumage of these 

ground nesters provides camouflage among the plant growth. Such cryptic coloration enhances 

the species reproductive success. 

Waterfowl 

Waterfowl recorded in xeric mixed grassland communities represented species observed flying 

over the area. Although mallards, Canada geese, and great blue herons were observed, none of 

these species was actively using the habitat. 

Raptors 

Red-tailed hawks were the most abundant raptor in this community, however; turkey vultures, 

Cooper's hawks, Swainson's hawks, rough-legged hawks, ferruginous hawks, golden eagles, 

northern harriers, peregrine falcons, prairie falcons, American kestrels and great homed owls were 

also present (Table 4.3.2-11). These species all use this community as hunting habitat during 

various'seasons. For example, red-tailed hawks were frequently observed carrying snakes. At 

least two species of snakes, racers and bull snakes, fall prey to these raptors. Deer mice, prairie 

voles, thirteen-lined ground squirrels, and other small mammals also contribute to the prey base 

for these avian predators. 
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Eight small mammal species were found in the xeric grassland community. Deer mice were the 

most frequently captured small mammal accounting for 74 percent and 79 percent of all species 

in the spring and fall, respectively. This fact is not surprising since they are found in all regions 

of the United States and are most common in drier upland habitats (Armstrong 1972). Deer mice 

are omnivores, and their diet of insects and plant material allows them to adapt to a variety of 

habitats. The large number of deer mice at RFP creates a substantial prey base for predators such 

as snakes, coyotes, and raptors. The second most abundant species was the prairie vole. Prairie 

voles are adapted to the prairie environment and were most common in the xeric grasslands at 

RFP. Since this vole is active day and night, it is an important prey species for both diurnal 

(day) and nocturnal (night) predators such as hawks and owls, respectively. The distribution of 

mammal species by habitat is summarized in Table 4.3.2-12, and species abundance is 

summarized in Table 4.3.2-13. 

Medium-Sized Mammals 

The species of lagomorphs (including rabbits and hares) observed at RFP were present in xeric 

mixed grasslands communities (Table 4.3.2- 14). Desert cottontails and white-tailed and black- 

tailed jackrabbits are adapted to dry habitats where their coloration blends in with the vegetation. 

Jackrabbits were observed infrequently at RFP, though night surveys might have revealed more 

-*  ..c. ..$ 
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of these nocturnal species. The relative abundance of mammals found in the most common 

habitats at RFP is summarized in Table 4.3.2-15. ( 

Large Mammals 

The xeric mixed grasslands communities are used extensively during the rut (breeding season), 

with large groups of mule deer bucks and does clearly visible throughout the day. Mule deer eat 

ripe cactus fruits during this season, as evidenced by the autopsy of a buck killed during a rut 

battle. Xeric mixed grasslands communities are important feeding areas throughout the winter 

months because they remain snow-free most of that period. Table 4.3.2-16 illustrates the heavy 

usage of grasslands by mule deer. 
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Carnivores 

Coyotes were the most commonly observed carnivores in the xeric mixed grasslands community 

(Table 4.3.2-17). Coyotes range across this community as they hunt for small mammals and 

occasionally deer. Coyotes experience more difficulty in hunting deer during winter because deer 

gather in large groups that are more capable of defense, and in the open grasslands the coyotes 

are far more visible than they would be in dense cover. 

:: ,-;’ - 

Ponderosa Pine Woodland Community 

I 

k 

The ponderosa pine woodlands community typically occurs on sandstone outcrops as small stands 

of ponderosa pines, although a few Douglas-firs are intermixed. A good example is the 

community in the extreme northwest comer of the PPA. Single ponderosa pines occur 

infrequently on rock outcrops above the Rock Creek bluffs. Undergrowth plants in this 

community are dominated by native grasses (junegrass, blue gramma, and Canada bluegrass), 

forbs (pussytoes, spring beauty, and Porter’s aster), and shrubs (skunkbrush sumac, and wax 

currant) that grow interspersed with the trees. With the plant species in this community more 

typically representing foothills conditions, wildlife not otherwise found in prairie ecosystems is 

attracted to the area. Although ponderosa pine woodlands community covers only 0.2 percent 

of the total acreage at RFP, it was surveyed for birds, arthropods, and small mammals to 

determine the occurrence of species not expected to occur elsewhere. Extensive sampling of the 

plants in this community was not conducted. 
I 

Arthrouods 

The arthropod community in the ponderosa pine woodlands was not particularly diverse. The 

numbers of orders, families, and individuals were below the overall average for all other RFP 

communities (Table 4.3.2-5). Flies (14 percent), ants (13 percent), ind crickets (9 percent) were 

the most abundant families present in ponderosa pine. The ants were specific to the pine trees 

and to drier sites in general. Flies, similar to house flies, are mostly herbivores and often 

associated.with specific plants found within this community (Borror and White 1970). 
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. .: c 1: ... .; . .. /.;.:.:, . .. . .,_”. 

32 



Buds - 
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Green-tailed towhees, song sparrows, American robins, and dark-eyed juncos frequent the pines. 

The towhees and song sparrows are commonly associated with shrubs and this community has 

a strong shrub component. Robins use the trees only as nesting sites while juncos prefer 

coniferous forests and shrubland habitats for food, nesting, and shelter. 

Mammals 

Small Mammals 

The mexican woodrat and deer mouse were two small mammal species observed in the ponderosa 

pine woodlands. Mexican woodrats used the rock outcrops in this community as denning areas. 

This species was also observed at the clay and gravel pit operated by Jefferson County. Deer 

mice accounted for 92 percent of all animals trapped (Table 4.3.2-13). 

Medium-Sized Mammals 

,I-. 

The tell-tale sign of bark stripped from trees was evidence that porcupr.ies occupy 1 is 

community from time to time. Porcupines often prefer the succulent cambium bark layer of 

conifers when herbs (the bulk of their summer diet) are not available (Armstrong 1972). 

Therefore, the limited number of pine trees are an important food source for those individuals 

over-wintering at RFF. Porcupines can also severely impact a small population of pine trees by 

girdling and killing trees. 

<.>: . ..- . .-- 

. 4.3.2.2 Mesic Zone 

Mesic Mixed Grassland Communitv 

The mesic mixed grassland community is an extensive community covering 54 percent of the 

total acreage of RFP (Table 4.3.1-2). This community is located on the moister hillsides and is 

dominated by western wheatgrass, blue gramma, and Japanese brome. In some areas prairie 

dropseed replaces Japanese brome in dominance. No forb species clearly outnumbers the others 

throughout the mesic areas, though composites (members of the Aster family) make up the bulk 

of the forbs. The high soil moisture is due to slope aspect, wind protection, more snow 

accumulation, subirrigation by seeps, and general soil characteristics. All these features - 
I .  .'I * .. -- 
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contribute to a less harsh habitat than xeric habitat and allow greater species diversity. This 

diversity was apparent, as 38 species of graminoids, 104 forbs, 5 cacti, and 2 woody plants were 

observed in the mesic mixed grassland community (Table 4.3.2-2). Ground cover measurement 

in the mesic mixed grassland community ayeraged 33 percent live vegetation and 59 percent litter 

(Table 4.3.2-3). 

More diverse cover types occur in a mesic mixed grasslands community than in a xeric mixed 

grasslands community. The primary reason is because growth of tall grass species encourages 

use by more bird and mammal species. Most south-facing slopes of the mesic zone shed snow 

readily, so forage is available there during most of the winter. When the northwest winds blow 

during the winter, deer and coyotes seek the more protected sunny south-facing hillsides for 

daytime beds. Also, as a result of the sun increasing ground temperature on south-facing slopes, 

these areas are among the earliest plant growth locations in the spring. Tall grass species provide 

a micro-climate and shelter, where the wind is less severe, from the ground upward about 0.5 m 

(20 in). Reduced wind speed significantly reduces the energy requirement of animals during very 

cold weather. 

ArthroDods 

Like the xeric mixed grasslands, community diversity values for the arthropods in this community 

were low also. This was partially due to the limited amount of plant surface available for sweep 

netting. The available surface area for an insect to inhabit is much less in a grass community 

than in a shrubland or woodland community. Additionally, drier habitats in the mesic mixed 

grasslands community had lower species diversity than moister habitats. The leafhopper family 

had 32 percent of all species of arthropods collected. 

Amphibians and Remiles (Hemtiles1 

Boreal chorus frog species presence and population estimates were from calls heard in the early 

spring (Table 4.3.2-18). Ephemeral pools in low-lying mesic mixed grasslands community areas 

provide breeding habitat for the frogs. These frogs are usually associated with grassy ponds or 

small pools, but will frequent grasslands presumably to feed on insects (Stebbins 1985). 
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Woodhouse's toad, an insectivore, also occurs in mesic mixed grasslands community. This toad 

frequents a variety of habitats in this region but must return to marsh communities to breed. . ;;g; .. -*-.+- 

The three reptile species commonly observed in this community were bull snakes, plains garter 

snakes, and prairie rattlesnakes. Bull (gopher) snakes were especially common (Table 4.3.2-6). 

These snakes, which are relatively large for reptilian predators, prey upon a wide variety of 

primary consumers such as small mammals, young rabbits, birds and their eggs, insects, and 

occasionally other snakes. Plains garter snakes also frequent the mesic mixed grasslands 

Waterfowl 

Waterfowl observed flying over this community were mostly mallards, snow geese, sandhill 

cranes, and Canada geese (Table 4.3.2-20); mallards and Canada geese also used mesic mixed 

grasslands as nesting cover (Table 4.3.2-21). Figure 4.3-3 shows locations of waterfowl nests. 

After hatching, the young of both species use grasslands extensively to hunt for arthropods, 

which comprise the bulk of their diets. Adult geese graze on succulent new grasses in the spring. 

community possibly while hunting for young small mammals, frogs, worms, and insects. Plains 

rattlesnakes were often observed in the mesic mixed grasslands community hunting for birds, bird 

eggs, and small mammals. 

- Birds 

Passerine Birds (Songbirds) 

Vesper sparrows, house finches, and meadowlarks were the most abundant songbirds in mesic 

mixed grasslands. Meadowlarks were observed at a density of approximately one individual per 

two hectares (5 ac) (Table 4.3.2-19). Vesper sparrow density was about one individual per 

three hectares (7 ac). Other less commonly observed species such as the savannah and 

grasshopper sparrows were probably under counted because of their ground-hugging habits. Pine 

siskins were abundant during late summer, feeding on the seed crop (see Table 4.3.2-8). 
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Raptors 

Red-tailed hawks were common in this community type (Table 4.3.2-1 1). Turkey vultures, 
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ferruginous hawks, golden eagles, prairie falcons, American kestrels, and great horned owls were 
.'&S 

35 



also present. All of these raptors hunt this community extensively for small mammals, small 

birds, carrion, snakes, grasshoppers, and even medium-sized mammals, depending on the size and 

ecological niche of the raptor. The sparse cover of grassland habitats allows raptors to more 

easily locate prey animals. 
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Gamebi rds 

Wild turkeys and ring-necked pheasants utilized the e grassland communities, but were observed 

only occasionally (Table 4.3.2-22). A single group of wild turkeys was observed in a mesic 

mixed grasslands swale adjacent to the ponderosa pine woodlands in the northwest comer of the 

PPA. Wild turkeys have large home ranges and travel great distances at various times of the 

year. The regional subspecies, Memam’s turkey, is commonly associated with ponderosa pine 

and Gambel’s oak. Not all turkey habitat requirements are met within the boundaries of RFP. 

Pheasants are most often associated with agricultural fields but may have invaded from nearby 

cultivated areas.- 

Mammals 

Small Mammals 

The mesic mixed grasslands community had 10 species of small mammals, the highest diversity 

of small mammals in communities at RFP. Nine species of small mammals were captured during 
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live trapping (Table 4.3.2-13), and specimens of Meniam’s shrew were caught in snap traps. 

These 10 species indicated the greatest diversity among the communities at RFP. Deer mice 

were the most frequently observed species and meadow voles were also abundant. These 

omnivores and herbivores are preyed upon by all top predators at RFP. Voles have adapted to 

heavy predation by developing a polyestrous birth cycle. This means the breeding cycle is 

repeated more than once during the year. Females born early in the year may give birth their 

first summer. This tremendous birth rate causes population boom-and-bust cycles. Predators that 

feed on voles select other prey when voles are not abundant. 
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Medium-Sized Mammals 

Both species of jackrabbits and the desert cottontail (lagomorphs) were recorded in the mesic 

mixed grasslands community (Tables 4.3.2-14 and 4.3.2-12). Black-tailed prairie < dog colonies 

are established in several mesic mixed grassland areas where they have colonized areas of shorter 

vegetation. Figure 4.3-4 presents a map of prairie dog towns at RFP. These two groups, prairie 

dogs and rabbits, comprise an important prey base for large mammalian and avian predators. 

These species provide greater energy (calories) per capture to the predator. 
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Large Mammals 

Mule deer and white-tailed deer use these native grassland areas as feeding habitat 

(Tables 4.3.2-12, 4.3.2-15, and 4.3.2-16). Mesic hillsides with their small inclusions of brush 

patches may provide shelter from the winter winds. The open grassland areas are also used 

extensively during the rut, and later into the winter months. The openness helps deer spot 

predators such as coyotes, and with the herd behavior they exhibit at this time of year, they are 

usually able to take defensive actions. 

P. 
Carnivores 

Coyotes were the most common of the three carnivores found in the mesic mixed grasslands 

community. Coyotes use this community, where small mammals are abundant, as a hunting 

ground. Omnivorous raccoons forage in this and many other communities. Although seldom 

seen, badgers are important in grasslands ecology because of their ability to excavate prairie dog 

holes to capture prey and make dens that can be used by other animals (Table 4.3.2-17). Coyotes 

may use abandoned badger dens for rearing pups. 
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Short Grassland Subcommunitv 

The short grassland subcommunity covers 1.5 percent of the mesli zone at RFP (Table 4.3.1-2). 

This community is dominated by native short grasses, predominantly buffalo grass and blue 

gramma. Junegrass, red threeawn, cheatgrass, cacti, and weedy forbs make up the less abundant 

species of this community type. This borderline dry-mesic community is used by birds, small 

mammals, and large mammals less frequently than other grasslands because of sparse cover and 

lower food availability. Lower moisture and poor soils are responsible for the less productive 
L , i(\' . >pq 
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growing conditions. The short grassland community is favored by prairie dogs for colonization 

because of higher predator visibility, due to the low vegetation height, and loose sandy substrate 

for digging. One prairie dog colony near the northern boundary at RFP used a small area of 

short grassland and later expanded into the surrounding mesic mixed grasslands community. 

Reclaimed Grassland Subcommunitv 

The reclaimed grassland subcommunity occupies 9 percent of the total acreage at RFP. The 

subcommunity was probably a mesic mixed grasslands community before the physical 

disturbances. In fact, they could be expected to return to the native grass mixture of the mesic 

mixed grasslands after completion of plant succession. Reclaimed areas are artificially produced 

grassland communities that were planted with pure seed mixtures of one to several grass species, 

usually smooth brome, a combination of wheat grasses, or blends of both. Because many of the 

sown species form dense stands, native species have difficulty reinvading. Forbs found in this 

community type are typically weedy species that colonize disturbed areas. The most common 

forb in these areas is sweet clover. The process of succession is evidenced by the species 

diversity found in this community. A number of native grass species contributed to the 

25 graminoid species present, though these were represented by few individuals (Table 4.3.2-2). 
,y; 

Forbs contributed 50 species, with 2 species each of cacti and shrubs invading (Table 4.3.2-1). 

This lower diversity of species, particularly the lack of forbs, influences use by birds and small 

mammals. The reduced food supply attracts fewer animals than in natural communities. Live 

plant material provided an average of 20 percent of the ground cover, litter accounted for 

72 percent (Table 4.3.2-3). 

ArthroDods 

This grassland subcommunity contained the lowest number of total individuals of any habitat 

sampled at RFP. The low plant diversity did not provide food resources that are preferred by 

most arthropods. The reclaimed grassland supported 10 orders that included 50 families of 

arthropods (Table 4.3.2-5). Leafhoppers were the most frequently observed family as they were 

in many habitats. 



Reptiles 

Bull snakes and prairie rattlesnakes are common in the reclaimed grassland subcommunity where 

they hunt for small mammals, birds, and eggs of ground nesting birds (Table 4.3.2-6). However, 

these snakes are unlikely to be hunting exclusively in the limited areas of the reclaimed 

grasslands. Reclaimed grasslands are, in most cases, bounded by the native mesic grasslands. 
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- Birds 

Passerine Birds (Songbirds) 

House finches and meadowlarks were abundant in these grasslands (Table 4.3.2-8), with the 

density of finches higher than for any other bird species found (Table 4.3.2-23). Finches fed on 

thistle seeds found in this habitat during the late summer months. House finches were abundant 

partially because the reclaimed grasslands was near the industrial complex; this species prefers 

buildings as nest sites. 

It is important to note that the reclaimed grasslands were adjacent to large contiguous tracts of 

mesic mixed grasslands, and were also very close to the riparian woodlands of the Woman Creek 

drainage. Both of these natural communities were rich in the species found in the reclaimed 

areas, and the proximity of the reclaimed areas to these richer communities probably contributed 

to movement of these species between the two communities. 
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Raptors 

Red-tailed hawks were common with turkey vultures, ferruginous hawks, golden eagles, prairie 

falcons, and American kestrels also using this subcommunity as their hunting grounds 

(Table 4.3.2-1 1). The reclaimed grasslands did not provide suitable habitat for nesting or 

roosting, except where utility towers were present. 

Mammals 

Small Mammals 

A total of five species were captured in traps in this subcommunity. Deer mice were the most 

frequently observed small mammal (54 percent), but meadow voles comprised over 40 percent 

of the animals observed (Tables 4.3.2-12 and 4.3.2-13). The only recorded observation of the 
8 :  
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Preble’s meadow jumping mouse was in reclaimed grassland. The sample site in this reclaimed 

grassland was immediately adjacent to the edge of the Woman Creek riparian area. Although 

jumping mice usually inhabit riparian or moist areas with lush vegetation (Lechleitner 1969), this 

individual was probably foraging for seeds in the smooth brome of the reclaimed area. This 

subspecies of jumping mouse is discussed in the threatened and endangered species section 

(Section 4.5). 

v: 
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Medium-Sized Mammals 

Although reclaimed grasslands at RFP do not generally have large populations of medium-sized 

mammals, one reclaimed area does (Table 4.3.2-14). A small, but expanding black-tailed prairie 

dog colony is established in reclaimed grassland around the radio tower just north of the east 

access road. These animals take advantage of the freshly worked soil where they find easy 

digging when burrowing. The mixture of reclamation grasses provides good forage while 

remaining short enough to alldw the prairie dogs to detect predators such as coyotes. 

-. Large Mammals . -3 .. -:.:- .-- Mule deer were observed passing through reclaimed grasslands, and occasionally made day beds 

in these areas. 

Tree Plantings 

The tree plantings areas comprise shade and ornamental trees planted around office buildings and 

at the old stage stop (a small apple orchard). Many ornamentals have escaped cultivation and 

have become established as part of the riparian woodland community (white poplar and Siberian 

elm) or in drier areas (black locust and russian olive). These introduced species provide food, 

cover, and nesting sites for animals but compete against native plants for available habitats at 

RFP. Tree plantings were not sampled due to their restricted area (0.02 percent of RFP) and 

because sampling did include the surrounding plant communities which they inhabitated. 

Disturbed Areas 

Disturbed areas, which occupy 12 percent of the total acreage at RFP (Table 4.3.1-2), include 

those classified during mapping as annual grass/forb, disturbed/barren land, and developed areas 
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(structures and roads). These areas are also largely mesic in character, and given time to 

experience succession, will r e m  to mesic mixed grasslands. Where there is vegetation, the most 

common species are invading annuals or biennials. Annual sunflower, knapweed, sweet clover, 

Japanese brome, and cheatgrass are the characteristic species of disturbed areas. Common St. 

Johns-wort has invaded the area around buildings in the industrial area. Species diversity is low, 

with graminoids represented by 26, forbs by 49, and woody plants by four species 

(Table 4.3.2-2). Because most resident plants are annuals or biennials, the cover of living plants 

turns over annually rather than increasing substantially from year to year through added perennial 

individuals. This will change, however, as succession progresses with the invasion of perennial 

species. Ground cover is limited to an average of I6 percent live vegetation and 48 percent litter 

(Table 4.3.2-3). The poor quality soils of disturbed areas slow successional phases of plant 

I_  . I>, =.? ' I 
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communities. Because topsoil has been removed, less suitable substrate hinders development of 

native plant communities. 

The majority of weedy species that invade disturbed areas is large enough to afford cover for 

small mammals, desert cottontails, and jackrabbits. Prolific seed production by some annuals 

provides a seasonal seed source for small birds and mammals. The prairie dog colony near the 

east gate at RFP probably originated with an invasion into disturbed area before expanding into 

the surrounding mesic mixed grasslands community. The reduced cover and lower plant height 

of the annual grass/forb community makes predators in this area highly visible. Grazing by 

prairie dogs keeps plant growth trimmed down, producing an artificial short grass effect, that 

allows continued expansion of an established colony. Barren lands are devoid of useful cover 

or food to support wildlife. Other artificial features, such as transmission lines, buildings, rock 

piles, borrow pits, and structures in the developed area enhance availability of cover, nesting, and 

resting sites. Utility poles are frequently used as perches by hunting raptors and most likely 

contribute to their hunting success. 

. -  , % ..: 
\ \ *  

Arthrooods 

Eleven taxonomic orders representing 63 families of arthropods were collected in the disturbed 

areas (Table 4.3.2-5). The most frequently observed family was Acrididae (16 percent), which 

includes short-homed grasshoppers of the genera Malanoplus and Dissosteira. A species not r' .. - . . I  
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previously recorded in Jefferson County, Dissosteiru Carolina (Capinera and Sechrist 1982), was 

identified in collections from the disturbed areas. Grasshopper populations vary widely from year 

to year. These insects prefer disturbed areas and grasslands and feed on the grasses and forbs 

found there. Grasshoppers are prey species for a number of animal predators including 

omnivorous small mammals, coyotes, foxes, song birds, and American kestrels. Grasshoppers 

are an important food source for many juvenile birds, particularly waterfowl and ring-necked 

pheasant. 

. ?  . ,  
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Remiles 

Three reptilian species were observed in cover types falling into the disturbed lands category 

' (Table 4.3.2-6). These were western painted turtles and eastern fence lizards that were observed 

on rock rip-rap, and bull snakes that were observed on roadways. The rip-rap offers warm rocks 

for sunning and protection from predators for lizards. The warmth of roadways is often attractive 

to snakes, which have no internal body temperature control mechanism. The lack of plant cover 

on roads also makes snakes more visible to predators. 

-.. :.J-" - z  - Buds 

Passerine Birds (Songbirds) 

Meadowlarks, house 1 finches, anc. mourning doves were abundan. in disturbed areas 

(Table 4.3.2-8). The lowest species richness for all seasons occurred in these areas. 

Meadowlarks accounted for the largest density of all species present (Table 4.3.2-24). Rock 

wrens, although not abundant, were most frequently observed in this habitat. This species of 

wren only occurs in rocky areas and was observed only in two other communities, marsh and 

mesic mixed grasslands (in which disturbed areas are one of the successional stages). 

Waterfowl 

Observations of waterfowl in disturbed areas were at dam faces, rip-rap, and other man-made 

structures around marshlands or open water (Table 4.3.2-20). During relative abundance surveys, 

flocks of waterfowl flying over a particular habitat were recorded in that habitat. 
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Raptors 

A number of raptors frequent these areas for hunting prey because many small and medium-sized 

mammals live in the disturbed areas. The raptors found in these areas were the sharp-shinned 

hawk, red-tailed hawk, American kestrel, turkey vulture, great homed owl, rough-legged hawk, 

and northern hanier (Table 4.3.2-11). Great homed owls used the county gravel pit as nesting 

and brooding habitat. Table 4.3.2-25 summaries raptor nesting success for the 1991 season at 

RFP while Figure 4.3-3 gives the locations of the nesting sites. Great homed owls frequently 

used the old buildings of the Lindsay Ranch as day roosts, and most hawk species were 

frequently observed perched on utility poles. 
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Mammals 

Small Mammals 

Six species were observed in the disturbed areas (Table 4.3.2-12). Deer mice were the most 

abundant species (74 percent) in these areas (Table 4.3.2-13). The availability of nesting sites 

among the rocks and the abundance of food in this community make this an ideal habitat for deer 

mice. Seed crops and grasshoppers provide plentiful food for the deer mice. Mexican woodrats 

also use the rock in disturbed areas as nest sites, as they did in the ponderosa pine woodlands. 

Woodrats benefitted from the same food sources as the mice. 

\>; - , z ... ..- 

Medium-Sized Mammals 

Desert cottontails and black-tailed prairie dogs were the most commonly observed medium-sized 

mammals in disturbed areas. Cottontails were found in this habitat more frequently than in any 

others because they prefer the rocky areas (Table 4.3.2-14), and can frequently be found in areas 

totally devoid of vegetation. Cottontails use cover and denning sites provided by rockpiles, 

concrete slabs, and brushpiles in disturbed areas. Black-tailed prairie dogs established a colony 

in the annual grasdforb disturbance type southwest of the east gate. The broken soil offered 

easier digging for prairie dogs as they established new burrows. The disturbed areas of the clay 

and gravel pits showed the majority of the jackrabbit tracks when relative abundance transects 

were run during tracking snow conditions. These lagomorphs were seldom observed in any 

habitat, however. 

43 



I. Large Mammals \ .  
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Mule deer used disturbed areas (Tables 4.3.2-12, 4.3.2-15, and 4.3.2-16) considerably less than 

other habitats available to them. Deer were occasionally seen resting under shady overhangs of 

the clay and gravel pits, and tracks and sightings showed them to feed and water in these areas. 

Some pits contained ponded water that was accessible to the deer for drinking. 

<-.- 

Carnivores * 

Four species of carnivores were observed in disturbed areas (Table 4.3.2-17) as they hunted for 

small mammals and insects. Long-tailed weasels often prefer rocky areas, like rip-rap, in which 

to hunt small mammals (Armstrong 1972). The weasel’s body shape allows it to follow small 

mammals and ground squirrels into burrows and other tight spaces. Coyotes were observed 

hunting in disturbed areas, and their tracks in the snow revealed attempts, sometimes successful, 

to catch cottontails. Tracks in snow or mud also indicated that striped skunks and raccoons 

foraged in this habitat. 
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Tall Upland Shrub Community 

Scattered thickets of the tall upland shrub community occur on mesic hillsides, particularly north- 

facing slopes, on lowland stream banks that are above the water table, and in shallow depressions 

where water periodically collects. This community is dominated by hawthorn, chokecheny, and 

wild plum, which shade out grass and forb species to a large extent. The plant species diversity 

is low, with 9 graminoids, 38 forbs, and 1 cactus mixed in with the 9 species of shrubs 

(Table 4.3.2-2). The average density of woody plants in this community was 136 stems per 

IO0 mz (Table 4.3.2-1). Table 4.3.2-3 summarizes the vegetation cover. At a mere 0.4 percent 

of the total acreage at RFP, this community might seem unimportant, but these woody plant 

species provide important cover and food resources otherwise unavailable in a prairie ecosystem. 

This community provides important fawning grounds for deer, nesting and roosting habitat for 

owls, magpies, and a number of passerine birds; resting areas for deer and carnivores; perches 

for raptors; and feeding cover for coyotes. 
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Arthrooods 

The diversity of arthropod taxa, both orders and families, was average for the tall upland shrub 

community when compared to all communities (Tables 4.3.2-4 and 4.3.2-5). The leafhopper 

family was the most abundant (15 percent), followed by spiders (10 percent). This community 

has several plant species that are dependent on the bees, wasps, and butterflies for flower 

pollination. The fruiting shrubs, such as chokecherry, wild plum, and hawthorn, must be 

pollinated to produce fruit and viable seeds. The reproduction of these species depends on both 

the pollinators and the species that eat their fruits and scatter seeds. 

.. . .,*A? 

AmDhibians 

Amphibians were the least abundant in the shrubland habitats. Only the northern leopard frog 

was observed in the tall upland shrub community, and this was in areas of seeps where short 

marsh was immediately adjacent to or included in the tall shrub community (Table 4.3.2-18). 

Frogs can meet their life cycle requirements in this habitat. 
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Passerine Birds (Songbirds) . ._._ 

Meadowlarks, red-winged blackbirds, black-billed magpies, and rufous-sided towhees were 

abundant species in tall upland shrub (Tables 4.3.2-8 and 4.3.2-26). The abundance of the first 

two species is a reflection of their overall abundance on the entire RFP site. These species use 

the community for perches, but are not specifically adapted to the shrubland habitat. Red-winged 

blackbirds often perched on the brush although they were nesting and feeding in adjacent cattails. 

Other common species such as rufous-sided towhees and black-billed magpies nest and feed in 

the tall upland shrub community. I 

Raptors 

Great homed owls had the greatest density of raptors in the tall upland shrub community 

(Table 4.3.2-1 1). The owls used this habitat as roosting cover, and hunted the edges of the 

shrublands where they met the marshlands and grasslands. Short-eared owls were also observed 

using the tall upland shrub as roosting cover. 
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Mammals 
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Small Mammals ',. 
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I A total of three species were observed in the tall upland shrub community. The most abundant 
I 

small mammal was the deer mouse (58 percent in spring and 73 percent in fall), although 

meadow voles were also abundant (42 percent) (Table 4.3.2-13). Other species captured were 

prairie voles and western jumping mice. Many small mammal burrow openings were evident at 

the bases of the shrubs. A northern pocket gopher was trapped in a tall upland shrub thicket in 

upper Rock Creek (Table 4.3.2-12). 

Medium-Sized Mammals 

Signs of porcupines and observations of desert cottontails were recorded in tali upland shrub. 

Both species occurred in small numbers and use a variety of other communities on RFP 

(Table 4.3.2-14). 

Large Mammals 

Mule deer were frequently found bedded in the shelter of tall upland shrubs during cold, windy 

winter weather (Tables 4.3.2-12 and 4.3.2-16). During cold weather, shelter provided by shrubs 

can be an important factor in the survival of animals. If the wind chill factor can be reduced, 

the food requirement to keep the animal warm is also reduced. Deer were often abundant in 

these communities during mid-day in the spring and summer months because they used the 

shrubs for shade from extreme heat, for browse, and for fawning. This community meets many 

of the life cycle requirements for mule deer. 
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Carnivores 

Coyotes were the only carnivore regularly recorded in shrubland habitat (Table 4.3.2-17). 

Coyotes used this habitat in various ways-as denning areas for rearing pups; as hunting grounds 

for small mammals and mule deer fawns; and as shelter from the heat and wind. When coyotes 

were given the windfall of a road-killed deer, they frequently c a n i d  fragments of the carcass 

into the tall shrubs to consume them. Long-tailed weasels were also observed in the tall upland 

shrub Community. These active small predators eat young rabbits and small mammals. 
+.. 
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4.3.2.3 Hydric Zone 

(Table 4.3.1-2), it is one of the most important communities for wildlife. This community 

provides food, cover, nest sites, shelter, and water for a large variety of wildlife, including 

woodland birds such as woodpeckers. Many species of passerine birds visit the cottonwoods for 

seeds and insects. Owls most often roost in cottonwoods, and deer frequently bed in the cool, 

damp willow thickets during the hottest months. Raptors select the tall cottonwoods as nesting 

sites. Snakes and several mammalian predators hunt within the riparian woodlands because of 

the abundance of small mammals. The riparian woodland substantially influences the species 

diversity and numbers of wildlife at RFP. 

Riparian woodlands are long narrow strips that follow the riparian (stream channels) habitat. 

This characteristic enhances species diversity by providing miles of edge, or transition zone. A 

habitat composed of a complex combination of closely interwoven woodlandstreamside plant 

associations, riparian woodland cannot be divided into distinct parcels for study. With 208 

-J,>> -7: species of plants represented by 54 graminoids, 135 forbs, 3 cacti, and 16 species of woody 
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plants, this community is the most diverse of those sampled (Table 4.3.2-2). Ground cover was 

made up of 25 percent live plants and 57 percent litter (Table 4.3.2-3). The average density in 

the riparian woodland community was 59 stems per 100 mz for woody plants (Table 4.3.2-1). 

The most prevalent species are cottonwoods and willows (peachleaf and coyote), with an 

herbaceous undergrowth of shade-tolerant, moisture-tolerant, and marshland plants. Depending 

on depth of the water table, the same complex may traverse areas of Kentucky bluegrass, cacti, 

willow, Canada bluegrass, cottonwood, cattails, leadplant, sedges, rushes, and a variety of forbs. 

In areas having lower streamed water tables, leadplant may replace willow as the most common 

I 

I 

shrub species. 

ArthroDods 

The riparian woodland complex had the greatest diversity of arthropod taxa (Table 4.3.2-4), and 

the largest number of families (Table 4.3.2-5). This community complex also produced the 

largest total number of individuals. The most abundant family was the leafhoppers (43 percent). 
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c -. Hollows in the rotted heartwood of several large old cottonwoods provided hive sites for honey 

b‘d bee colonies. 

Amphibians and Reptiles (Herptiles) 

Racers, bull snakes, and plains garter snakes were found in the woodland areas (Tables 4.3.2-6 

and 4.3.2-18). Small mammals, birds, bird eggs, and invertebrates, in decreasing order of 

importance, are abundant in the woodland community, providing a large prey base for these 

reptilian predators. Because the riparian woodland includes the stream channel of the creek along 

which the complex is established, snakes also have a prey base in the pools and riffles of the 

creek. Frogs, toads, tadpoles, minnows, and larval salamanders add to the available food base 

for predators. 

\ 
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Passerine Birds (Songbirds) 

Vesper sparrows, meadowlarks, red-winged blackbirds, house finches, morning doves, and barn 

swallows were abundant species in the woodland complex (Table 4.3.2-8). The abundance of 

the first three species is a reflection of their overall abundance on the entire plant site. The 

species listed in the spring and summer readily nest in this community, although breeding at RFP 

was not confirmed for all these species. Each species uses a specific niche for nesting. Some 

species, such as the northern oriole, are tree nesters, while others, like tree swallows, are cavity 

nesters. Other species nest in the shrubs or the lush vegetation that are a part of the woodland 

complex. Species richness in the riparian woodland community of the hydric zone was higher 

than any of the xeric or mesic communities. Only the marsh community in spring and summer 

had higher species diversity. House finches were found in the greatest density in the riparian 

woodlands (Table 4.3.2-27). This was due to large numbers of finches in the Woman Creek 

Drainage. American goldfinches and song sparrows also had high densities, particularly in the 

;, . <*?. 
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I Woman Creek drainage. Seasonal differences were found for white-crowned sparrows, abundant 

during fall migration, while American tree sparrows were abundant during the winter. Many 

other passerine species use the woodland community to meet their water requirements, to escape 

severe weather, or for seasonal food sources. 
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Waterfowl 
'r 

ir -.-.-:,.: . Mallards were abundant and great blue herons, black-crowned night-herons, and buffleheads were 
1' 

common in riparian woodland habitats due to the inclusion of open water within the type 

(Table 4.3.2-20). Herons use large trees as resting perches. Common snipe were occasionally 

flushed from hiding places within this habitat. The presence of these waterfowl reflects the close 

association of the two hydric communities, woodland and marsh. Mallards used the short upland 

(snowbeny) shrub subcommunity as nesting cover (Tables 4.3.2-21 and Figure 4.3-3). 

Raptors 

Red-tailed hawks and great homed owls were common to the riparian woodland complex 

(Table 4.3.2-8). Both of these species nested in the large cottonwoods of the riparian areas. 

Table 4.3.2-25 summarizes the observed raptor nesting activity, and Figure 4.3-3 presents the nest 

locations for the 1991 breeding season. Four great homed owl nests were recorded, three of 

which successfully fledged young. Four red-tailed hawk nests and one Swainson's hawk nest 

were observed, but only two red-tailed hawk nests fledged young. The other nests were 
0 

-- abandoned without fledging young. 
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Game bi rds 

Ring-necked pheasants, an introduced species, were observed most frequently in riparian 

woodlands (Table 4.3.2-22). Pheasants utilized the water available and the shelter present in this 

community. The abundance of insects would also fulfill the needs of juveniles. 

Mammals 

Small Mammals 

Trapping in the riparian woodland community captured four species. Deer mice were the most 

abundant small mammal (76 percent), while meadow voles accounted for 23 percent of the 

individuals captured (Table 4.3.2-13). Other species observed were hispid pocket mice and 

western jumping mice. The woodland community had the largest abundance of small mammals 

at RF'P, making it a good prey source for predators. 
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Medium-Sized Mammals 

Raccoons, striped skunks, long-tailed weasels, and coyotes were all recorded in the woodland 
5:. 

Desert cottontails and porcupines were the only medium-sized mammals observed in riparian 

woodlands (Tables 4.3.2-12, 4.3.2-14, and 4.3.2-15). The succulent vegetation and diversity of 

undergrowth plants fulfii the dietary requirements of these two herbivorous species. 
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Large Mammals 

Mule deer were frequently observed in this community during mid-day when they used the trees 

and shrubs as cover from heat or wind (Tables 4.3.2-1 and 4.3.2-12). White-tailed deer were 

occasionally present. Deer used the shrubs for food and parts of the woodland complex as 

fawning areas, although not nearly to the degree that they use the upland shrub community. This 
community meets many of the life cycle requirements of mule deer including water, shelter, food, 

and birthing areas. Even though elk were not observed at RFP, their droppings were found in 

this community. 

Short Upland Shrub Subcommunity 

Snowberry and Canada bluegrass are the most common species in this subcommunity. Though 

there are some large stands of snowberry/Canada bluegrass, they are actually inclusions within 

the riparian woodland community, and portions of this habitat were included in some of the 

riparian woodland sample plots. 

Bottomland Shrub Subcommunity 

The bottomland shrub subcommunity is established in areas with persistently damp substrate 

adjacent to stream channels, ditches, and ponds where more intermittent stream conditions occur. 
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The most common species is leadplant, with some shrubby willows intermixed. The low 

diversity of plant species and damp soils in this subcommunity reduce to some degree use by 

small mammals and birds, although the shrubs provide nesting habitat and cover. Small mammal 

use attracts snakes, and the moist shade frequently encourages use of the shrub thickets as 

summer bedding areas by deer. 

;='>'. 
<,r-*. 

Arthrooods 

Taxon richness was average for terrestrial arthropods (Table 4.3.2-4), as was the number of 

orders (Table 4.3.2-5). The number of individuals was relatively low indicating a low abundance 

of arthropods. Leafhoppers were the most frequently observed family accounting for 37 percent 

of all arthropods collected. 

R eD tile s 
Bull snakes and prairie rattlesnakes were observed in this shrub habitat (Table 4.3.2-6). Since 

reptiles cannot internally regulate their body temperature they must avoid high temperature by 

seeking shade like that provided by this habitat. The presence of small mammals and birds 

provided plentiful prey species for these reptilian predators. 
.> 
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Birds 

, Passerine Birds (Songbirds) 

Vesper sparrows and meadowlarks were common species in bottomland shrub (Table 4.3.2-8). 

The drier habitat provides less plant diversity than riparian woodland, which results in lower bird 

diversity. Some small birds do use the shrubland as nesting cover, however. This habitat was 

used by grassland species escaping the hot afternoon temperatures in summer. 

Mammals 

Small Mammals 

Only deer mice and meadow voles were collected in this subcommunity. More than 77 percent 

of the individuals collected were deer mice (Table 4.3.2-13). These species were abundant on 

the entire RFP site. 
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Marsh Community 

The marsh community complex includes wet meadow, short marsh, and tall marsh communities 

which were too limited in size to be treated separately. Each of these communities was mapped 

as separate components of the marsh community complex, but as in the riparian woodlands, they 

were sampled as a unit. 
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Wet meadow is dominated by prairie cordgrass, sedges, and other moisture-tolerant species. 

Snowberry may occur in clumps within this community. Short marsh is established in seasonally 

saturated sites such as intermittent stream drainages, hillside seeps, and outflow areas of springs. 

These areas are dominated by sedges and rushes, and the lack of diversity and cover reduce the 

diversity of small birds and mammals using them. Tall marsh occurs in valley bottoms, around 

impoundments, and in drainages. In areas where there are permanent springs, patches of tall 

. 

marsh may be established on hillsides. The presence of tall marsh, dominated by cattails, and 

to a lesser extent, bulrushes, indicates the presence of persistent subsurface or standing water. 

The marshlands of the SID are representative of wet area succession, and are less diverse than 

their natural counterparts. The open water of the impoundments and clay and gravel pits were 

included in the marsh community for sampling purposes. 
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Marshlands, including open water, represent only three percent of the total area at RFP. As with 

riparian woodlands, however, the species richness of this community is significantly higher than 

would be expected based on the area occupied. A total of 57 graminoid species, 100 forbs, and 

five woody plants were identified in this community (Tables 4.3.2-1,4.3.2-2, and 4.3.2-3). The 

tall marsh provides summer cover for deer, food for muslaats, and breeding habitat for several 

species of birds that would not otherwise be present in a prairie ecosystem. 

ArthroDods 

A total of 1,826 individuals were collected by sweep netting. The most abundant taxa found was 

the Cicadellidae family, the leafhoppers, comprising 13 percent of all individuals collected. The 

largest number of arthropod orders on the RFP site was collected in the marsh community. The 

high overall taxa richness equaled that of the riparian woodland community (Table 4.3.2-4). 
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Therefore, it is one of the most diverse and productive arthropod habitats. Eighteen orders 

containing 91 famdies were identified from captured individuals (Table 4.3.2-5). 

Amphibians and Reptiles 

This community had the highest diversity of amphibians of all the communities surveyed 

(Table 4.3.2-18), because amphibians depend on water for much of their life cycle. Tiger 

salamanders were found exclusively in the marsh community, usually in or near standing water 

in pools or impoundments. 

Four reptilian species were observed in this community (Table 4.3.2-6). The only turtle species 

found on RFP, the western painted turtle, was abundant in the marsh community. Turtles were 

found near the shoreline of ponds and stream banks or floating in the ponds. Bull snakes, plains 

garter snakes, and prairie rattlesnakes were also observed. These predators were feeding on the 

abundant insect, bird, and small mammal populations and finding shelter from high temperatures 

during the day. 

Birds 

Passerine (Songbirds) 

The most abundant passerine species in this community is the red-winged blackbird 

(Table 4.3.2-28). The abundance of meadowlarks and house finches reflects their general 

abundance at RFP. Red-winged blackbirds nest almost exclusively in the cattail marsh 

community. The highest diversity (species richness) for passerines in any community type was 

recorded during spring and summer in marshlands (Table 4.3.2-8). This indicates the importance 

of this community to breeding birds, because mating and rearing young are the two main 

activities at this time. The common yellowthroat was another bird specific to tall marsh. It 

completes its breeding phase within the tall marsh plants, and obtains its food there as well. This 

- 

was the habitat where marsh wrens also were routinely observed. 
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Waterfowl 

The marsh community had 23 species of waterfowl and shorebirds (Tables 4.3.2-8 and 4.3.2-20). 

Within this community all of their requirements for food, water, shelter, and breeding habitats 

are met. Some species of waterfowl may use other communities for nesting cover, however. The 

most abundant waterfowl species was the mallard. Spotted sandpipers and killdeer were the 

common shorebirds. Great blue herons and black-crowned night-herons were the common avian 

predators feeding on fish and aquatic invertebrates. The open water of the impoundments 

attracted waterfowl during all seasons, with use curtailed only when the ponds were frozen. 

Migratory flocks stopped to feed and rest in large numbers. Several waterfowl species nested, 

or were suspected to nest, in the marshlands. Tables 4.3.2-21 and 4.3.2-29 summarize nest 

records and brood sightings from the 1991 breeding season. 
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Raptors 

' Red-tailed hawks were the only raptor commonly observed in marshland areas (Tables 4.3.2-8 

and 4.3.2-ll), although northern harriers were another species observed hunting in this 

community. These two predators exploit the abundant prey base found in this community type. 

Although not observed, owls were suspected of hunting voles along the short marsh because 
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castings often contained bones of voles. 

Gamebi rds 

Ring-necked pheasants were the only gamebird observed in this habitat type (Table 4.3.2-22). 

Pheasants often use the dense shelter of the cattails to avoid predation and as winter cover. Tall 

marsh becomes critical to their survival during severe winter storms. 

Mammals 

Small Mammals 

A large number of small mammals distributed among four species were captured in the marsh 

community. This was the only community where meadow voles were more numerous 

(52 percent during fall collections) than deer mice (Table 4.3.2-13). Deer mice were the most 

frequently observed species in the spring. Meadow voles appear to be best adapted to moister 

environments, whereas deer mice are best suited to drier upland areas (Armstrong 1975). This 
' ;* 
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fact combined with the abundance of insects and birds demonstrates a strong prey ‘base for 
.it. 

I :.;,:&? ..,..;I predators hunting the marshlands. I Y:. 

Medium-Sized Mammals 

Muskrats were the most abundant medium-sized mammal in the marshlands (Tables 4.3.2- 14 and 

4.3.2-15). These omnivores spend most of their lives in the marsh communities where all their 

life cycle requirements are met. In autumn, muskrats may leave their waterways in search of 

new areas to colonize (Armstrong 1975). During this time, they may be available to terrestrial 

predators, such as coyotes, as a source of food. Muskrats’ nocturnal habits protect them from 

diurnal predators to a large extent. Their normal predators are minks and raccoons, which are 

semiaquatic in nature. 

Large Mammals 

Relative abundance surveys revealed that mule deer spent the least time in marshlands 

(Tables 4.3.2-15 and 4.3.2-16). Deer can meet their water and escape shelter requirements here, 

although the riparian woodlands and tall upland shrub communities provide the same 

requirements. Deer use cattail thickets for summer bedding areas, taking advantage of the cool, 

damp soils and the shade afforded by the tall plants. Early spring growth of plants starts at the 

margins of ponds and streams, causing deer to congregate in these areas to take advantage of the 

early sprouting of grasses and forbs. 

js 
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Carnivores 

All the carnivores observed on the plant site used the marsh community at some time. This is 

not surprising with the abundance of the prey base in these areas. The raccoon is particularly 

associated with this community due to a diet of invertebrates, amphibians, fish, and the 

occasional muskrat. Coyotes were frequently observed capturing voles in the short marsh area. 

4.3.3 Habitats and Communities within Watersheds 

The plant and animal communities just described occupy the three main watersheds contained 

within the boundaries of RFP. Watersheds are important ecologically because all organisms 

downstream of the headwaters receive impacts and influences unique to a given watershed. The 
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physical and topographical characteristics of Woman Creek, Walnut Creek, and Rock Creek differ 

from each other. Woman and Walnut Creeks, however, are more similar to each other than either 

is to Rock Creek. Peculiarities of each watershed are discussed in detail below to facilitate the 

understanding of geographic interactions within plant and animal communities at RFP. 
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4.3.3.1 Woman Creek Watershed 

Habitat Description 

The Woman Creek watershed drains the southern portion of RFP (Figure 1.2-2). An elevation 

change of 152 m (500 ft) occurs over 5 km (3.1 mi) as the stream flows from west to east on 

the RFP site. The elevation of the main channel varies from 1,874 m (6,140 ft) to 1,722 m 

(5,650 ft), upstream to downstream on site, respectively. Woman Creek watershed includes two 

streams: Woman Creek and a more southern tributary that joins the main channel approximately 

0.5 km (0.3 mi) upstream of the RFP eastern boundary. The SID and Pond C-2, into which SID 

flows, are a closed catchment system designed to divert and store runoff from the southern 

portion of the industrial area. Smart Ditch diverts water from Rocky Flats Lake into a branch 

of Woman Creek, or, to fdl two impoundments, D-1 and D-2, in the southeast comer of the 
';I PPA, -, .>* 

Woman Creek is an intermittent stream, fed by groundwater seeps and surface water runoff from 

side slopes. These groundwater seeps are located mostly in the western portion of the drainage 

and create large marshland areas, then flow into the riparian zone where the water keeps the 

vegetation lush. The eastern portion of the drainage is drier than the west and is characterized 

by dryland vegetation. The four man-made impoundments are also located in the eastern portion 

of the watershed. 

Plant and Animal Communities 

The watershed contains eleven of the plant communities and subcommunities described in 

Section 4.3.1. Percentages of vegetation types and important plant and animal communities and 

associations are discussed below. 
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The majority of the Woman Creek watershed is comprised of mesic mixed grassland (55 percent), 

followed by reclaimed grasslands and xeric mixed grasslands (both 15 percent) (Figure 4.3-5). 

Disturbed areas, including the industrial area and roadways, comprise 7 percent of the watershed. 

Marsh is an important community, although represented by only 3 percent of the-drainage. 

Riparian woodlands and bottomland shrubland comprise 1 percent each, while ponderosa pine, 

short upland shrub, and tree plantings cover less than 1 percent each. 

- 
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Xeric communities were comprised of two types-xeric mixed grassland and ponderosa pine 

woodlands. This grassland type is important to snakes, lizards, swallows, various sparrows, 

raptors, lagomorphs, and mule deer. Heavy mule deer use is seasonal in these areas. During the 

fall rut and during the winter when other feeding areas are snow covered, mule deer are observed 

in the greatest numbers. Ponderosa pine woodlands is located in two small areas near the 

southern boundary of FWP (Figure 3.2-3). These pinelands were not included in the sampling 

regimen, but can be assumed to be similar in species composition to areas that were sampled. 

- - Mesic communities were comprised of five types-short grass, mesic mixed grassland, reclaimed -- ,-: 
r.", *s 

grassland, disturbed areas, and tree plantings (Figure 4.3-5). An isolated stand of tall upland 

shrub community occurs as an inclusion in a large parcel of short marsh not far from the 

ponderosa pine woodland. Woman Creek contained the largest percentage of short grass 

(85 percent of the total acreage at RFP). Mesic mixed grassland within the drainage accounted 

for 43 percent of the total. In this community type, the diversity of small mammal and raptor 

species is greatest. Ground nesting passerine birds and waterfowl used this community as nesting 

habitat. Other associations of plants and animals were representative of the relationships 

described in Section 4.3.1. Reclaimed grassland, of which 76 percent is found in this watershed, 

is a successional stage of mesic mixed grassland. Plant and animal species associated with this 

community were described earlier. One animal uniquely associated with Woman Creek was the 

Preble's meadow jumping mouse, which was captured in this community. This mouse was most 

likely a resident of the riparian area located adjacent to the trap site. Disturbed areas on Woman 

Creek that included structures of the developed area were habitat for songbirds that often use 

buildings as nest sites. These species included European starlings, rock doves, barn swallows, 
I ->. 

I /* > i i  house sparrows, and house finches. 
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Hydric communities were represented by the riparian woodland complex, short upland shrub, 

bottomland shrub, and marshland complex. All these communities are represented by small 

percentages of the total watershed area that belie their ecological importance. These areas 

contain the largest abundance of plant and animal species, and in most cases, the greatest plant 

- .  
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and animal diversity in the watershed. The Woman Creek bottomland includes more than half 

of the riparian woodland and bottomland shrubland found at RFP. Additionally, 42 percent of 

the marshland complex is in Woman Creek. The marshland contained two species unique to the 

drainage. These were the northern green orchis, found in the main channel of Woman Creek, 

and yellow-headed blackbirds. The orchid was recorded in one location only, and blackbirds 

were found only in the cattails of Pond D-1. Although not an uncommon bird in Colorado, this 

was the only area it inhabited on RFP. Although breeding was not documented, these birds were 

in breeding habitat during the breeding season. 

4.3.3.2 Walnut Creek Watershed 

Ha bitat Descrktion 

- '  Walnut Creek's main channel flows from west to east across the central portion of RFP. The 

runoff from the northern portion of the industrial area at RFP flows into Walnut Creek and South 

Walnut Creek. Runoff from the gravel pit just north of the industrial area flows into an unnamed 

northern tributary. Two other small drainages to the northeast make up the remainder of the area 
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drained by Walnut Creek within the RFP boundary. 

Walnut Creek varies in elevation from 1,874 m (6,150 ft) on the west boundary of the PPA, to 

1,722 m (5,650 ft) where it exits the northeast comer of the PPA (Figure 2.3-1). The western 

2.2 km (1.3 mi) of the uplands slopes very gradually with a drop of only 30 m (100 ft) over that 

distance. The main channel cuts deeper from that point until the creek reaches the eastern 

boundary. The remaining 4.8 km (3 mi) of main channel loses 95 m (310 ft) over its length. 

The hillsides are for the most part fairly gentle. 

Walnut Creek contains the majority of the impoundments at.RFP. Farthest to the west is the 

impoundment formed in the county clay and gravel pit (designated as CP3). The four A-series ... 
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ponds are in the main channel of Walnut Creek, the B-series ponds are in South Walnut Creek. 

Just before Walnut Creek leaves RFP there is a small impoundment (designated as SW03). -.  
-.--e ., ,+ ’ 

Plant and Animal Communities 

In Walnut Creek the majority of the area (65 percent) is occupied by the mesic mixed grassland, 

community. Disturbed areas that are comprised of the industrial area’s buildings, parking areas, 

and roads cover 20 percent. Reclaimed grasslands (6 percent), xeric mixed grassland (4 percent), 

and marsh (4 percent) cover most of the remaining area in the watershed. The riparian woodland 

community contributes 1 percent of the total area while tree plantings, short grassland, short 

upland shrub, and bottomland shrub combined cover less than 2 percent of the watershed (Figure 

4.3-6). 

The xeric mixed grassland community was the only xeric zone habitat present in the watershed. 

Animal species associated with this community were similar to those reported in the Woman 

Creek watershed. 

The mesic zone in Walnut Creek watershed primarily contained the mesic mixed grassland 

community. Together with reclaimed grassland and disturbed area subcommunities the mesic 

zone occupied 91 percent of Walnut Creek watershed. The predominant wildlife species in 

Walnut Creek were, those typical of the mesic mixed grasslands. Mule deer were common and 

coyote~and raptors were frequently observed hunting in these areas. Wildlife surveys were not 

conducted within the industrial area, but casual observations indicated the presence of large 

numbers of rock doves and house sparrows in the disturbed area community. 
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Hydric communities were represented by the riparian woodland complex, short upland shrub, 

bottomland shrub, and marsh complex; together they occupied slightly over 5 percent of the 

watershed. As in the Woman Creek watershed, the riparian woodland community provided 

nesting cover for diverse songbirds and raptors. Desert cottontails were often observed during 

relative abundance transects in this community complex, and in the upper part of the watershed 

near the main channel, ring-necked pheasants were occasionally observed. With the A- and 

B-Ponds Walnut Creek watershed provides the largest extent of the marsh community complex, 
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and the greatest area of open water habitat among the three watersheds. Marsh and open water 

provided breeding and feeding areas for numerous waterfowl. The majority of the waterfowl 

species recorded at RFP were observed in this watershed. 

Z,’< .- , .{$ v‘ 

4.3.3.3 Rock Creek Watershed 

Habitat Description 

The overall elevation drop from the western boundary to the eastern boundary of RFP is a bit 

more pronounced than in either of the other watersheds. After passing through the gently sloping 

uplands to the west, Rock Creek’s main channel cuts deeply across the remaining 3.7 km (2.3 

mi) of its length on RFP, dropping 156 m (510 ft) in that distance. Rock Creek is characterized 

by narrower valleys with steeper sides than either Woman Creek or Walnut Creek. The narrower 

valleys make the upper reaches of the four tributary branches more shady and less susceptible 

to the gusty winds that blow across the uplands. Blustery west and northwest winds do not reach 

so deeply into the steep narrow ravines of upper Rock Creek’s tributaries as they do in the 

drainages of Woman and Walnut Creeks. The broader west to east valleys of the other two 

watercourses catch and channel the strong west and northwest winds. Because Rock Creek flows 

across RFP from the southwest to the northeast, the west and northwest winds (which are 

typically the strongest) tend to blow across the narrow ravines rather than being channeled down 

them. 
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Rock Creek’s wet areas, like Woman Creek’s, are fed mostly by groundwater seeps. Only one 

small impoundment (Lindsay Pond) stays full year-round, limiting the amount of open water to 

a very small portion of the drainage. 

Plant and Animal Communities 

Xeric mixed grassland covers the largest portion of the Rock Creek watershed (43 percent), 

followed closely by mesic mixed grassland (38 percent) (Figure 4.3-7). Disturbed areas, which 

included portions of two clay and gravel operations, the wind generation facility, and roads were 

the next largest (1 1 percent). Marshlands occupy a lower percentage (3 percent) of Rock Creek’s 

drainage because there is much less impounded water than in either Woman or Walnut Creek. 

Tall upland shrub provides a small but very important amount of habitat (2 percent) in the -. >I 
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drainage. Ponderosa pine woodlands, short upland shrub, and bottomland shrub occupy similar 

small areas (each 1 percent). Less than one percent is covered by each of the short grassland, 

reclaimed grassland, and riparian woodland communities. Rock Creek has the greatest number 

of native communities (9), and thus has the greatest diversity of habitats available among the 

three watersheds. Plant and animal species characteristic of these communities were described 

in Section 4.3.1. 
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The xeric grasslands of Rock Creek have more ponderosa pine woodlands inclusions than similar 

areas of Woman Creek. These pine lands provide habitat that is unavailable in Walnut Creek. 

Ponderosa pine woodlands have yielded a few species of forest birds, such as juncos, seldom 

recorded elsewhere at RFP. Species diversity of both plants and animals in the xeric mixed 

grassland are otherwise comparable to those of the other drainages. Due to the greater proportion 

of xeric grassland in Rock Creek, however, the numbers of individuals of these species in this 

watershed would be expected to be correspondingly higher. 

Mesic mixed grasslands make up a smaller percentage of the Rock Creek communities. This 

reduced acreage carries with it the reduced numbers of individuals of a given species. Species 

richness of both plants and animals was similar among the mesic grasslands of the three 

drainages. Reclaimed grasslands in the mesic zone of Rock Creek were not specifically sampled, 

but typical species numbers and diversity would be expected due to the similarity of the 

communities. The one disturbed area sampled extensively was divided between Rock Creek and 

Walnut Creek. No difference was noted between the two contiguous drainages in this area. 
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Approximately 99 percent of the tall upland shrub community at RFP is found in the mesic zone 

of the Rock Creek watershed. This feature, along with the steeper ravines of upper Rock Creek, 

makes,the Rock Creek very different from both Woman Creek and Walnut Creek. As described 

above, the ravine characteristic and the tall upland shrub community combine to provide shelter 

unavailable in the other drainages. Although Woman Creek and Walnut Creek do have 

shrublands in the form of bottomland shrub, and the willow thickets that are part of the riparian 

woodland complex, the character of these shrublands is very different from tall upland shrub. 

:- On very windy days, mule deer and coyotes congregate in the tall upland shrub communities of 
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upper Rock Creek to take advantage of the calmer conditions down in the ravines. The change 

in wind speed between the exposed uplands and the sheltered ravines on such days can be 

surprisingly abrupt. The location of the dense growth of tall upland shrub species on the ravine 

slopes allows the deer the advantage of elevation above the valley bottom when they bed there. 

This feature may be what influences their choice of the area as a fawning ground. The elevation 

of the thickets gives a deer the advantage of detecting an approaching predator sooner, and allows 

it to take evasive measures, or move to a position that is better defended. Does need cover to 

conceal themselves while in the process of birthing and then to hide their newborn fawns until 

the fawns can travel. Shrubs of the riparian zone, while they do offer dense cover, do not offer 

a vantage point from which to detect approaching predators. In fact, it is common for human 

observers to come very close to bedded deer in the bottomland willow thickets before being 

detectedsby the deer. This factor is most likely the reason the majority of does do not select the 

riparian area for birthing. 

The tall upland shrub community affords unique cover to other species as well. The greatest 

density of great homed owls and rufous-sided towhees were found there. Although great homed 

owls were not confiied as nesting in this habitat, they were suspected to have done so. Black- 

billed magpies were also very dependent on this community for nesting sites and other life cycle 

requirements. The berries and drupes of fruit-bearing species were important food sources to a 

variety of bird and mammal species. 
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Hydric communities of the Rock Creek watershed, comprised of riparian woodland, short upland 

shrub, bottomland shrub, and marsh, provide approximately 24 percent of those habitats at RFP. 
These communities contain plant and animal species similar to the other watersheds, except that 

the western jumping mouse was found in Rock Creek watershed, compared to the Preble's 

meadow jumping mouse found in Woman Creek watershed. Although Rock Creek watershed 

has only 7 percent of the total RFP riparian woodland, the large cottonwoods of this community 

provide important nesting sites for great homed owls and red-tailed hawks. The majority of the 

hydric zone (approximately 48 ac) is occupied by marsh which is nearly equally divided between 

.A,,: ...::. .. . ... short marsh and tall marsh. Lindsay Pond represents approximately 80 percent of the permanent . .... 
/ , . I  .. ?- 
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open water in the Rock Creek watershed, approximately nine percent of the total at RFP. This 

pond supports small numbers of waterfowl and a healthy population of muskrats. 
A 
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4.3.3.4 Comparison of Terrestrial Watersheds 

The Woman Creek watershed is the largest of the three watersheds at RFP, and as a result 

contains the largest percentages of most communities mapped and previously described. Walnut 

Creek has the second largest watershed, and although it is very similar to Woman Creek, it does 

not hold the same proportions of all communities. Rock Creek, the smallest watershed, is quite 

different from the other two drainages. Rock Creek's ravine-like valleys are narrow and steep 

sided, unlike the more open and basin-like valleys of Woman and Walnut Creeks. Walnut and 

Woman Creeks watersheds hold the majority of open water, with 75 percent in Walnut Creek and 

23 percent in Woman Creek. 

Each watershed has a larger proportion of at least one ecologically important community. 

Woman Creek encompasses the largest area of mesic mixed grassland, which is an important 

community to many prairie adapted birds, to mice and voles, and to the coyotes that hunt these 

small mammals. Forage production of the grasslands is also very important to mule deer. 

Although the grasslands are important, the riparian woodlands and marshes of the creek bottoms 

supply not only several miles of trees, shrubs, and cattails for cover, nesting habitat, food 
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supplies, and water, but also miles of edge habitat. Many mammals and birds use edges between 

shrublands and grasslands to meet various life cycle needs. Swallows, for instance, may use trees 

for nesting, but need open areas such as grasslands and open water to meet foraging needs. Deer 

must have forage from grasslands, cover from shrubs and trees, and water. Great homed owls, 

while they roost and nest in trees, need short grasses in which to hunt for prey. 

Walnut Creek is distinguished by having the majority of the open water, thus attracting most of 

the waterfowl. There are greater numbers of waterfowl and shore birds that use Walnut Creek's 

pond system than use those in the other drainages. A second characteristic of this drainage is 

the very large amount of disturbed area that is occupied by structures. Over half the disturbed 

area is in the Walnut Creek watershed. The presence of buildings encourages use by several 



introduced bird species, such as house sparrows and rock doves. These non-native species were 

much less plentiful in the native plant communities. :.. >‘ -. 
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Rock Creek watershed encompasses 99 percent of the tall upland shrub community, and 

56 percent of the xeric mixed grasslands. Xeric grasslands are heavily used by mule deer during 

the late fall and winter months, and thus must be considered as important to their survival. The 

fall occupation is directly related to their breeding season (the rut), and the winter occupation is 

due to feeding needs. Tall upland shrub is important to many species, as discussed earlier, but 

is especially important to mule deer as fawning grounds. This is a critical life cycle requirement 

for the health of the deer herd. Black-billed magpies are quite dependent on the tall shrub 

community for nesting habitat, and.because they are so often observed in the habitat, it is 

assumed that many of their other requirements are met there as well. 

4.4 AQUATIC ECOSYSTEM 

4.4.1 Plant and Animal Communities 

Streams, impoundments, and wetlands were the major habitats of the aquatic ecosystem studied 

at RFP (Section ’2.6 gives physical descriptions of streams). These habitats were found to have 

high species richness, an indication of a healthy ecosystem. Four different groups of organisms 

were studied: phytoplankton, periphyton, benthic macroinvertebrates, and fish. Each group 

performs specific functions within the ecosystem. 
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Phytoplankton (algae) and periphyton (algae and protozoa) are single-celled organisms or chains 

of individual cells. Phytoplankton are a source of food for herbivores, including larval and adult 

fish, as well as waterfowl. There were 115 species of phytoplankton collected at RFP. Seventy 

percent (80 species) were members of the Chrysophyta group, mostly diatoms, which are 

common in healthy streams. Diatoms also are frequently part of the periphyton communities. 

There were 121 species of periphyton in the substrate samples. The two divisions with the most 

species were Chrysophyta with 69 species (57 percent) and Chlorophyta (green algae) with 30 

species (25 percent). 



Few zooplankton (10 species) were collected because they can swim to avoid the plankton 

sampling nets used in this study. Among the species collected were Ceriodaphnia and two 

species of Daphnia. 
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Benthic macroinvertebrates, mostly larval stages of insects, are important members of the aquatic 

community because they have many functional roles. Benthic macroinvertebrates have relatively 

long life cycles (6 months to 2 years) and are a major food item for fish. Adult stages of aquatic 

insects are terrestrial. There were 155 taxa of benthic macroinvertebrates collected at RFP. The 

most abundant orders were Diptera (flies, 76 taxa), Trichoptera (caddis flies, 16 taxa), Coleoptera ' 

(beetles, 16 taxa), and Ephemeroptera (mayflies, 1 1  taxa). Aquatic habitats at RFP have a very 

high diversity of benthic macroinvertebrates. 

Fish species diversity in semiarid climates is naturally low because of the harsh environment and 

large habitat size requirements of fish. There were nine species collected at RFP. The most 

abundant family was Cyprinidae (minnow family, 6 species). Most species thrive in the 

impoundments that offer refuge from annual drought conditions. Several ponds had very high 

populations of golden shiners and fathead minnows because of abundant algae and benthic 

macroinvertebrate food sources and the absence of a top predator, like largemouth bass. 
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The environmental factor most disruptive to aquatic communities at RFP is the natural semiarid 

conditions. Most streams have sections that are intennittent year-round. Headwater streams, like 

the three creeks at W, frequently have sections without continuous flow except during periods 

of runoff from snowmelt or after heavy rainfall. Many aquatic organisms present have adapted 

to low streamflow conditions. For example, organisms such as benthic macroinvertebrates and 

small fish have been known to survive'low flow conditions in stream channels by burrowing into 

the lose substrate when surface flow ceases. Regardless of the survival mechanisms used by 

aquatic organisms at RFP to survive in the semiarid climate, the aquatic ecosystem is a healthy 

and dynamic habitat based on diversity of species and the presence of many taxa known to 

inhabit clean water. Characteristics of the three watersheds at RFP are discussed below. 

\ 
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4.4.2 Habitats and Communities within Watersheds 
_;. 

r -..V li, - 1.' 4.4.2.1 Woman Creek Watershed 

The Woman Creek watershed includes Woman Creek and its headwater tributaries, Smart Ditch, 

and SID. These tkee  components all flow from west to east (Figure 3.3-1) as discussed in 

Section 4.3.3.1. Woman Creek, the main stream of the watershed, is characterized by intermittent 

sections, groundwater seep-fed sections that flow year-round, and impoundments. Intermittent 

sections are found in both the upper and lower reaches of the creek. These sections have many 

isolated pools during periods of intermittent flow that are critical for survival of aquatic 

organisms, especially fish. The only impoundment in Woman Creek proper is Pond C-1 (SWC1) 

(see Section 2.6). Pond C-2 (SWC2) is located at the end of the SID. Smart Ditch, a man-made 

diversion, flows southeast to two impoundments, Pond D-1 (SEPN1) and Pond D-2 (SEPN2). 

The physical and chemical analyses for the Woman Creek watershed found a pH range of 7.2 

to 8.6 in 1991 with adequate dissolved oxygen (5.0 to 13.2 mg/l) for native aquatic organisms 

(Table 4.4.2-1). Nutrient levels were higher for the fall than the spring sample period because 

aquatic plants were not incorporating nitrogen and phosphorus chemical compounds into tissue 

during the fall. Nitrate concentrations ranged from 0.5 to 4.2 mg/l and orthophosphate ranged 

from 0.36 to 5.0 m u  which are background levels in the watershed. 

.'& 
%"&.?&= 

Aquatic environments in the Woman Creek watershed provide good habitat for taxa adaptable 

to low flow conditions because of favorable water chemistry and diverse substrate sizes in the 

stream channels. The nutrient concentrations in Woman Creek watershed led to high densities 

of primary producers like algae and periphyton in the ponds and streams. 

Phytoplankton and periphyton sampling in the Woman Creek watershed produced 113 species 

of algae and protozoa (Table 4.4.2-2 and 4.4.2-3). Of these, 68 were Chrysophyta species 

(diatoms and golden-brown algae; 60 percent), 27 were Chlorophyta species (green algae; 

24 percent), and 14 were Cyanophyta species (blue-green algae; 12 percent). Cyanophyta 

accounted for the highest densities of all algal groups found in the Woman Creek watershed, with 

Aphanocapsa delicatissima and Chroococcus sp. the most common species. 
*. 
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Benthic macroinvertebrate sampling in the Woman Creek watershed produced 13 1 taxa. Diptera, 

an order of flies and midges'with aquatic larval stages, had greater species richness (53 species 

in spring and 46 species in fall) than any other benthic macroinvertebrate group in Woman Creek 

(Tables 4.4.2-4 and 4.4.2-5). 

Among aquatic fauna, the physical environment of the RFP streams affected fish the most 

because they 'have few adaptations that allow them to survive the intermittent flow conditions. 

Seven species of fish were found within the Woman Creek watershed during the 1991 survey 

(Table 4l4.2-6). The minnow family, Cyprinidae, had the most species (4) and highest densities 

of individuals. 

Woman Creek, Tributaries, and Ditches 

Numerous taxa of phytoplankton, periphyton, and benthic macroinvertebrates inhabited Woman 

Creek and its aibutaries and ditches. There were a total of 57 species present in the 

phytoplankton samples of Woman Creek exclusive of SID and isolated ponds (Table 4.4.2-2). 

The most frequently collected taxa were diatoms and golden-brown algae with 43 species 

(75 percent) and green algae with 6 species (11 percent). A diverse group of benthic 

macroinvertebrates was present in Woman Creek with seven major groups including crayfish, 

aquatic insects, leeches, aquatic worms, clams, snails, and planaria. Benthic macroinvertebrate 

samples were collected during two seasons, spring and fall. Spring benthic samples contained 

84 taxa of benthic macroinvertebrates and fall samples contained 81 taxa (Tables 4.4.2-4 and 

4.4.2-5). Fish sampling produced seven species of fish, with golden shiners, white suckers, and 

green sunfish most often collected, in decreasing order of abundance (Table 4.4.2-6). Pond C-1 

(SWCl) had the highest fish abundance of any habitat at RFP during the 1991 survey. 

South Interceptor Ditch !SID) 

There were 37 species of phytoplankton and 60 taxa of periphyton present in the samples (Tables 

4.4.2-2 and 4.4.2-3, respectively). The most frequently observed species of phytoplankton were 

diatoms and golden-brown algae with 28 species (76 percent) and green algae with five species 

(13 percent); samples of periphyton had similar ranking of species. Benthic macroinvertebrate 

samples were collected during two seasons-spring and fall. Spring benthic samples contained 
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43 taxa of benthic macroinvertebrates, and fall samples contained 18 taxa (Tables 4.4.2-4 and 
--‘5., 

I; 4.4.2-5). Only fathead  MOWS were found in the SID. 

Isolated Ponds ’ 

Isolated ponds were those bodies of water not in the channel of Woman Creek or the tributaries. 

This included the Raw Water Storage Pond and D-1 (SEPN1) on Smart Ditch. There were a 

total of 42 species present in the phytoplankton samples (Table 4.4.2-2). The most frequently 

observed species were diatoms and golden-brown algae with 20 species (48 percent), green algae 

with 15 species (36 percent), and blue-green algae with seven species (17 percent). Periphyton 

sampling resulted in a total of 57 taxa with similar species composition as those for 

phytoplankton (Table 4.4.2-3). Benthic macroinvertebrate samples were collected during two 

seasons, with spring benthic samples containing six taxa of benthic macroinvertebrates and fall 

samples containing four taxa (Tables 4.4.2-4 and 4.4.2-5). Fathead minnows were found in 

abundance only at pond D-1 (SEPNT) (Table 4.4.2-6). No fish sampling occurred in the Raw 

Water Storage Pond. 

’, 
1 

4.4.2.2 Walnut Creek Watershed 

The Walnut Creek watershed contains four surface streams and include twelve impoundments. 

The four surface water systems are Walnut Creek, South Walnut Creek, and two unnamed 

tributaries, one of which drains the area below the landfill. The Upper Church and McKay 

ditches are man-made diversions which route water through the PPA for irrigation purposes. 

; .. ., * 

Walnut Creek is the main channel of the watershed and includes the county clay and gravel pit 

pond (CP3), the A-series ponds, and the lower intermittent portion of the creek. South Walnut 

Creek contains the B-series ponds. Aquatic habitat is limited in both the A and B-series ponds 

by operation of the retention system. Yet, these ponds are part of a water treatment facility and 

need to be drained or rerouted periodically. 
~ 

The physical and chemical analyses for Walnut Creek watershed found a pH range of 7.5 to 9.0 

in fall with good dissolved oxygen (above 7.0 mg/l) for protection of aquatic life (Table 4.4.2-1). 

Nutrient levels were 0.6 to 5.2 mg/l for nitrate and 0.12 to 0.85 mg/l for orthophosphate which 
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. may be at background levels. Water quality samples were not collected from Walnut Creek 
*. 
1.: \;..& watershed in spring. 

Major surface streams in Walnut Creek watershed have been modlfied with two series of 

retention ponds. These ponds provide retention and treatment of water running off the industrial 

complex. These impoundments provide habitat for plants and animals adapted to the water level 

fluctuations. Aquatic organisms also provide water treatment functions. 

There were 104 species of algae in periphyton and phytoplankton samples taken from the Walnut 

Creek watershed (Tables 4.4.2-7 and 4.4.2-8). Of these, 64 species (62 percent) were 

Chrysophyta (diatoms and golden-brown algae), 2 1 species (20 percent) were Cyanophyta (blue- 

green algae), and 14 species (14 percent) were Chlorophyta (green algae). 

Benthic macroinvertebrate samples from Walnut Creek contained 16 and 59 taxa of benthic 

macroinvertebrates for spring and fall, respectively. Diptera had the highest species richness with 

10 and 24 species for spring and fall, respectively (Tables 4.4.2-9 and 4.4.2-10). -. 
.-:t ".'? I 
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Three species of fish were collected from Walnut Creek during the 1991 survey (Table 4.4.2-6). 

Fathead minnows were the most abundant species in collections. Predator fish, like largemouth 

bass, that feed on other fish, were not found in the samples. One other notable species was 

goldfish, an introduced species, observed in the clay pit (CP3) pond. Schools of 20 to 30 

individuals were observed on numerous occasions. 

Walnut Creek, Tributaries, and Ditches . 

There were 42 species present in the phytoplankton samples .(Table 4.4.2-7). The most frequently 

observed species were diatoms and golden-brown algae with 29 species (69 percent), blue-green 

algae and green algae each with five species (12 percent). Sixty-four species of periphyton were 

collected (Table 4.4.2-8). The most frequently observed species were diatoms and golden-brown 

algae with 36 species (56 percent), green algae with 14 species (22 percent), and blue-green algae 

with 10 species (16 percent). Benthic macroinvertebrate samples collected in spring and fall 
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contained 16 and 59 taxa, respectively (Tables 4.4.2-9 and 4.4.2-10). Aquatic worms and Diptera 

._._ :>, z..: were the two most abundant taxa. 
..-,-, .-?>?:,- 

Isolated Ponds 

The only isolated pond in the Walnut Creek watershed was CP3, a clay pit. No periphyton 

sampling was conducted and benthic macroinvertebrates were only collected in fall. A total of 

10 species were present in the phytoplankton samples (Table 4.4.2-7). The most frequent species 

in samples were diatoms and golden-brown algae with 4 species (40 percent), and green algae 

and blue-green algae each with 3 species (30 percent). Benthic macroinvertebrate samples 

contained five taxa (Table 4.4.2-10). 

\ 

4.4.2.3 Rock Creek Watershed 

The Rock Creek watershed is best characterized as an intermittent stream fed mainly by 

numerous groundwater seeps. It flows southwest to northeast. The main channel has five, 

tributaries entering: four at the southwest portion of the watershed and one to the north. The 

groundwater seeps create many small pools that are present year round. These small pools are 

critical habitat for aquatic plants and animals adapted to the semiarid environment. Three 

impoundments are also present in the Rock Creek drainage, two on the southern most tributary, 

and one (SWl08) 0.15 mi from the northern RFP border. Only one, Lindsay Pond, maintains 

full pool throughout the year; therefore, the amount of open water in the watershed is limited. 

> ." 
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The physical and chemical analyses for the Rock Creek drainage ranged for pH from 7.0 to 9.0 

and for dissolved oxygen from 8.2 to 13.2 mg/l), which is indicative of good water quality 

(Table 4.4.2-1). Nutrient levels were 0.5 to 1.5 mg/l for nitrate! and 0.42 to 4.1 mg/l for 

orthophosphate; these are abundant but natural concentrations of these nutrients based on 

availability in the soils and decomposing plant material. 

As with Woman Creek watershed, similar conditions of intermittent flows that affect species exist 

in Rock Creek watershed. There were 102 species of algae collected in periphyton and 

phytoplankton sampIes (Tables 4.4.2-1 1 and 4.4.2-12). Of these, there were 67 species 
'L, 

<. .:-. 
e- 

70 



(66 percent) of Chrysophyta (diatoms and golden brown algae), 16 species (16 percent) of 

Cyanophyta (blue-green algae), and 14 species (14 percent) of Chlorophyta (green algae). 1'. .. 2 I 
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Benthic macroinvertebrate samples from Rock Creek contained 53 and 59 taxa for spring and fall, 

respectively. Three species of fish were collected'from Rock Creek during the 1991 survey 

(Table 4.4.2-6). Few fathead minnows were found in the stream segments of Rock Creek. 

Lindsay Pond in Rock Creek had diverse fish populations with largemouth bass and white suckers 

being most abundant. 

Rock Creek and Tributaries 

Phytoplankton and periphyton sampling results were the similar to the general Rock Creek 

watershed summary in the previous section. Benthic samples from Rock Creek contained 52 and 

59 taxa in spring and fall, respectively. A diverse and healthy aquatic ecosystem exists in Rock 

Creek and its tributaries. 

Isolated Ponds 

Only benthic macroinvertebrates were collected during spring in CPI, the only isolated pond on 

the Rock Creek watershed. Thirteen taxa were collected; Amphipoda, Gastropoda, and Diptera 

were the most abundant taxa (Tables 4.4.2-13 and 4.4.2-14). 

..-_ .: $>' f 

4.4.2.4 Comparison of Aquatic Watersheds 

Seasonal fluctuations in the availability of surface water throughout the year would equally affect 

the populations and species of organisms in the Woman Creek, Walnut Creek, and Rock Creek 

watersheds (see Section 4.3.6 for related comparison of terrestrial watershed). Only two sample 

periods (late spring and early fall) were used to characterize the aquatic habitats. Therefore, 

although detailed comparisons of the aquatic communities are not possible, good biological 

diversity was c o n f i e d .  Some components of the ecosystem were consistent among the three 

watersheds. For example, water quality did not show great differences between the watersheds 

but did vary between pond and stream habitats. The most notable feature of water quality was 

the high background nutrient levels for nitrogen and phosphorus chemical forms, especially in 

the fall. Two reasons for higher concentrations in the fall are ( I )  plants that had incorporated 
x -. ' ..- 
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the nutrients in living tissue began to degrade at the end of the growing season, and (2) nutrients 

available in surface’water were not being removed as quickly by growing plants. ... ..-, 5’. ... .. L.. 

*.;:.::? 

Woman Creek watershed, with 37 ha (91 ac) of marshland habitat, had the largest quantity of 

good quality aquatic habitat at RFP and the highest taxa diversity of the three watersheds at RFP 

for phytoplankton (83 species), periphyton (94 species), benthic macroinvertebrates (1 1 1 taxa), 

and fish (7 species). The reasons for the higher diversity of all plant and animal groups sampled 

may result from a larger number of different habitat types (ponds, irrigation ditches, water 

collection systems) present in this drainage coupled with good water quality. 

Walnut Creek watershed, with 3 1 ha (77 ac) of marshland habitat, had the second largest quantity 

of aquatic habitat and the most open water. However, health and safety considerations initially 

limited collections and the number of different taxa collected may be underestimated. Walnut 

Creek had similar diversity, however, to the Rock Creek watersheds for periphyton (44 species), 

phytoplankton (44 species), benthic macroinvertebrates (59 taxa), and fish (3 species). The A- 

and B-series ponds on Walnut Creek have created a large amount of pond habitat in the 

watershed. Because pond habitats are more stable these habitats differ less (similar current 

velocities, substrates, etc.) than stream habitats and thus show less diversity among taxa. 

. 
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Rock Creek watershed, with 19 ha (48 acres) of marsh habitat, had the least aquatic habitat of 

the three drainages at RFP. The number of different taxa collected may underestimate the actual 

diversity of plant and animal groups because of fewer samples being taken from this drainage 

than from Woman Creek. Only one impoundment exists in Rock Creek, Lindsay Pond. 

Therefore, aquatic habitat in this stream channel was more susceptible to intermittent flow than 

Woman Creek and Walnut Creeks with their multiple ponds. Rock Creek had the second highest 

diversity of phytoplankton (79 species), but had similar diversity of periphyton (63 species), 

benthic macroinvertebrates (59 taxa), and fish (3 species) to Walnut Creek. Rock Creek’s diverse 

terrestrial habitats, plant and animal communities, and reduced human activity, result in more 

undisturbed natural habitat than the other two watersheds at RFP. 

..., ’.+, ... 
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4.5 THREATENED AND ENDANGERED SPECIES 

Species of concern are rare plant and animal species that have been listed as endangered or 

threatened, or are candidates for listing under provisions of the Federal Endangered Species Act 

-. 
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(1973, as amended), or are designated in the Colorado list as State Species of Special Concern. 

State and Federal regulations protect both the populations and critical habitats of these species. 

The U.S. Fish and Wildlife Service (USFWS) manages the Federal program. It should be noted 

that not all state listed species are included on the Federal threatened and endangered species list. 

Federally listed species are rare across their entire ranges. State listing of a species may only 

be an artifact of political (state) boundaries. For example, the rarity of a species in Colorado 

may be due to limited habitat, while in states of more optimum habitat, the species is quite 

common. The species that are present, or have potential habitat at RFP, are listed in 

Table 4.5.1-1, as adapted from draft Environmental Management Document (EMD) Manuals 5-  

21000-OPS-F0.21 (DOE 1991a) and 3-21000-ADM-NEPA.12 (DOE 1991b). These manuals 

present specific physical descriptions and habitat requirements for each listed species. Species 

of concern found during the field surveys are identified and discussed in detail below. 

4.5.1 Plant Species of Concern (Flora) 

The potential for rare plant species to occur on the RFP site is determined by their distributions 

and habitat requirements. Five plant species of concern have the potential to occur at RFP 

including one Federally listed threatened plant species, Plateau (a.k.a. diluvium and Ute’s) lady’s 

tresses (Spiranthes diluvialis); two federal candidate species, Colorado butterfly plant (Gaura 

neomexicana var. colorademis) and Bell’s twinpod (Physaria bellii); and two Colorado Species 

of Concern assigned the status of Colorado 3 (CO-3), Gay-feather (Liatris lugulistylis) and 

toothcup (Rotala ramosior). None of these species was discovered at RFP during specific 

searches nor during routine plant community sampling. 

One Colorado Species of Special Concern, forktip threeawn (Aristida basiramea), was found. 

Further information regarding these species is provided in treatises, lists of plants, and reports 

for the area, including data compiled by the Colorado Natural Areas Program and the Colorado 

1. Native Plant Society. 
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* ‘L. 4.5.1.1 Forktip Threeawn 
I .  
r ,  Forktip threeawn, a member of the Grass Family (Poaceae), is limited to a few sites on sandstone 

outcrops and disturbed areas in the lower foothdls of the Front Range (Weber 1990). This 

species is one of two annuals in the genus Aristida. Forktip threeawn grows to a height of 50 

cm (20 in) and has a central awn that is loosely coiled at the base. A small population of this 

species was observed in a sandy disturbed site along the railroad tracks southwest of the 

industrial area; this is the same location reported by Weber et al. in 1974. Although forktip 

threeawn is rare in Colorado, it .occurs more commonly in surrounding states. Because it grows 

in isolated populations in Colorado, this species carries the CO-3 designation for a Species of 

Special Concern. 

4.5.2 Animal Species of Concern (Fauna) 

As with plants, the potential for rare animal species to occur on the RFP site is also determined 

by their known distributions and habitat requirements. Two federally listed endangered species 

have been sighted at RFP: peregrine falcon (Falco peregrinus) and bald eagle (Hafiaeetus 

lecocephulus). Federally listed Category 2 species that occur at RFP are the ferruginous hawk 

(Buteo regafis), the loggerhead shrike (Lanius fudovicianus), and the Preble’s meadow jumping 

mouse (Zapus hudsonius preblei). Further information was obtained from museum records and 

reports for the area, including data compiled by the Colorado Division of Wildlife. 

. .. ’. . . -, . 

4.5.2.1 Bald Eagle 

Bald eagles, members of the Eagle ’and Hawk Family (Accipitridae), are on the Federal list as 

endangered. Bald eagles are easily recognized by their large size (wing span up to 2.4 m [8 ft]) 

and dark plumage set off by the white head and tail in adult birds. Immature bald eagles are 

easily confused with immature golden eagles because both have dark plumage with mottled 

patches of white. Bald eagles do not develop the distinctive white head and tail until their 

second year. This species occurs at RFP as irregular visitors during the winter, or as migrants 

during the spring and fall. Bald eagles have been observed soaring over the industrial area and 

flying low over the Rock Creek drainage. None has been observed to roost or actively pursue 

prey on RFP, though individuals have been observed perching on utility poles in the northeast 

comer of the buffer zone. 
1. 
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4.5.2.2 Peregrine Falcon 

Peregrine falcons, members of the Falcon Family (Fafconidae), are on the Federal list as 

endangered. As with other falcons, the peregrine is recognized by its long pointed wings, slim 

body, and fast pigeon-like flight Adults are crow size‘with a wing span of 2.1 m (3.5 ft), light 

below, and slaty-gray across the back. Peregrines can be distinguished from the similar prairie 

falcon by their distinct dark helmet, darker color and lack of dark axillary patches under their 

- . >.fl 

wings. 

Peregrine falcons occur as migrants at RFP but have not been observed during the breeding 

season. Two individuals of this species were observed in early fall 1991. One was flying from 

west to east near the west gate. The other was observed perched on a powerline near Pond B-5 

and made an attempt to capture a killdeer. The USFWS Peregrine Falcon Recovery Plan 

discourages land use practices and development that may adversely affect the character of the 

habitat or prey base within a 16-km ( 9 . 9 4 )  radius of a nesting cliff. Because there are two 

potential nesting cliffs within 11-km (6.8-mi) of RFP, the entire site is within the area of 

potential foraging habitat Although no nesting activities have been observed at RFP, a pair was 

reported as nesting approximately 10-km (6.2-mi) to the northwest of RFP in 1991. It is possible 

that the hunting territory of the nesting peregrines included RFP. 

.’. 7 ’ 

4.5.2.3 Ferruginous Hawk 

Ferruginous hawks, members of the Eagle and Hawk Family (Accipitridue), are Federal 

Category 2 candidate species. This category includes species for which there are concerns about 

the viability of current populations, but for which there is presently insufficient evidence to 

support listing. . Ferruginous hawks are large with wing spans of 2.8 m (4.7 ft), white beneath, 

and display rufous ‘plumage on its back, legs, and tail. The tail has a white base that is easily 

seen against the dark feathers of the back. 

Ferruginous hawks were observed adjacent to the industrial area in winter, spring, and early 

summer 1990-1991. Although nesting was not documented at RFF, a juvenile male was resident 

in the vicinity for a 6-week period in late spring and early summer 1991. This individual was 

observed hunting primarily in the riparian zone of Woman Creek and along the 881 Hillside, .if ’ 
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directly south of the industrial area. Most observations of this species have been near prairie dog 

colonies southeast and northeast of RFP. Nests of this plains species are built on cliffs or in 
4 q 
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large trees. 

4.5.2.4 Loggerhead Shrike 

Loggerhead shrikes, of the Shrike Family (Laniidue), are distinctively marked gray, black, and 

white birds that are about 25 cm (10 in) in length. The black mask and white wing patches are 

distinctive field identification marks. This predatory bird is on the Federal list as Category 2 

because of declining numbers. Loggerhead shrikes were observed occasionally throughout the 

year. 

4.5.2.5 Preble’s Meadow Jumping Mouse 
I 
I Preble’s meadow jumping mouse, a member of the Jumping Mouse Family (Zupodidae), is on 

the Federal list as a Category 2 subspecies. The Preble’s meadow jumping mouse is a small 

mouse of about 85 mm (3.5 in) body length and a disproportionately long tail of 147 mm 

(5.8 in). The pelage is olive yellow on the back and white underneath with no dark dividing 

band. Several Preble’s meadow jumping mice have been captured near Woman Creek. 

5. 
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No aquatic species of special concern were identified as having potential habitat at RFP. 

Potential habitat is available at RFP for other federal and state listed terrestrial species (refer to 

Table 4.5.1-1). However, none of these species was observed or is suspected to occur at RFP. 

5.0 SUMMARY 
The plant and animal communities in Woman Creek, Walnut Creek, and Rack Creek watersheds 

were characterized at RFP during field studies in 1991 through early 1992. Terrestrial plant 

(including emergent wetland vascular plants) and animal taxa numbered 532 and 300, 

respectively. Aquatic plant species (non-vascular only) and animal taxa numbered 236 and 164, 

respectively. The actual number of taxa at RFP is higher than reported because some organisms, 

like fungi, submersed wetland plants, and non-arthropod invertebrates were not collected. 
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:7<53 , - -  The most important factor affecting species diversity in communities is the amount of moisture 

available (xeric zone - dry; mesic zone - moderate moisture; and hydric zone - wet) to support 

plant growth, the primary producers in the food chain. Based on plant species known to grow 

in the habitats (Table 3.2.1-l), six plant communities were determined to exist among the three 

hydrologic gradient zones at RFP (Table 5.1- 1). The total amount, by plant cover types, in all 

zones at RFP is as follows: grasslands cover 82.3 percent (2,183 ha; 5,393 ac); disturbed areas 

like the industrial complex and clay pits that were formerly grasslands cover 12.0 percent (318 

ha; 785 ac); shrublands cover 1.6 percent (43 ha; 107 ac); woodlands cover 0.7 percent (20 ha; 

49 ac); and marshlands cover 3.3 percent (88 ha; 216 ac). The ecological importance of these 

cover types at RFP is not necessarily proportional to areal extent. For example, one of the most 

important cover types for wildlife is the riparian woodlands that provide only 0.5 percent (13.5 

ha; 33 ac) of the habitat area at RFP. Animals that inhabit plant communities were shown to 

select c e d n  habitats because of the plant cor/nmunities provided a source of water, and proper 

food and shelter. 

,:5 The xeric zone, located on hilltops, occurs on 18 percent (481 ha; 1,189 ac) of RFF and contains 

91 species of plants. Two plant communities were found in this zone, xeric mixed grasslands 

and ponderosa pine woodlands. Most of the xeric mixed grasslands occurs in Rock Creek 

(56 percent) and Woman Creek (36 percent) watersheds (Table 5.1-1). Ponderosa pine 

woodlands only occur in watersheds of Rock Creek (79 percent) and Woman Creek (21 percent). 

Large mammals, like mule deer, use this zone for breeding grounds in the fall and winter 

foraging areas. Forage is available here in the winter because wind displaces and solar heat melts 

the snow cover to expose this habitat before other habitats at RFP. 

The mesic zone, located on hillsides, occurs on 77 percent (2,038 ha; 5,033 ac) of RFP and 

contains 149 species of plants. Two plant communities are found in this zone, mesic mixed 

grasslands and tall upland shrub. Mesic mixed grasslands occur primarily in Woman Creek 

(43 percent) and Walnut Creek (40 percent) watersheds (Table 5.1-1). Short grassland, reclaimed 

grassland and disturbed areas are three subcommunities of the mesic mixed grasslands. Prairie 

dog towns were found in the short grassland subcommunity; 85 percent of this habitat is in 

Woman Creek watershed. Mesic mixed grasslands habitat is important for mule deer and 
.. 
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gamebirds, as well as small mammal species at RFP. The highest number of small mammal 

species was found in this area. The abundant small mammal food supply attracts predators like 

raptors and coyotes, and deer fed in the mesic grasslands communities. Almost all of the tall 

upland shrub community, 99 percent (1 1 ha; 27 ac), was located in Rock Creek watershed. This 

habitat provides an important mule deer birthing area and nesting habitat for owls, magpies, and 

shrubland songbirds. 

The hydric zone, located on valley floors and near stream channels, occurs on 5 percent (133 ha; 

329 ac) of RFP. This very diverse plant habitat contained 208 species in the riparian woodlands 

community and 162 species in the marsh community, a complex consisting of wet meadows, 

rushes, cattails, and open water. Seventy percent of the riparian woodlands community occurs 

in Woman Creek watershed. This community is used for nesting by the highest diversity of 

songbirds. The marsh community provides habitat for 3 percent (88 ha; 216 ac) of RFP. Open 

water occurs primarily as the result of.irrigation ditching and construction of impoundments. The 

habitat was distributed in all three watersheds, with most (42 percent) occuning in Woman Creek 

(Table 5.1-1). The marsh community provides habitat that attracts waterfowl, and, along with 

riparian woodlands community, is the location of most observations of snakes, skunks, and 

raccoons that are attracted by food availability. This community is an important nesting habitat 

for red-wing blackbirds, marsh wrens and common yellowthroats. Mule deer frequently use the 

habitat for feeding during the early spring and bedding during hot periods of the summer. 

There are several unique characteristics for each of the watersheds at RFP. Woman Creek 

watershed, the southernmost watershed, has the largest drainage area within RF'P (1,144 ha; 2,826 

ac). The xeric zone (15%) and hydric zone (5%) are minor components of the overall habitats 

in Woman Creek watershed. The mesic zone contains 79% of all habitats within Woman Creek 

watershed; the predominant pIant community is mesic mixed grassland (55%). The short grass 

subcommunity provided only 3% of the vegetated area within Woman Creek watershed and 86% 

of that community type at RFP. The largest area of the marshland complex (37 ha; 91 ac) occurs 

in Woman Creek watershed. 
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Walnut Creek watershed, the centrally located watershed at RFP, is the second largest watershed 

within RFP (878 ha; 2168 ac). The western boundary of RFP is near the upper drainage 

boundary for Walnut Creek. The xeric zone (4%) and hydric zone (5%) had small areal 

contributions in Walnut Creek watershed while the mesic zone accounted for 92% of all 

vegetation communities. Sixty-six percent of the mesic zone was mesic mixed grassland. Also 

in the mesic zone is the largest disturbed area (173 ha; 427 ac) of watersheds at W, the 

industrial complex footprint. The disturbed area includes roadways, buildings, parking lots, and 

storage yards; some wildlife, like passerine birds that use buildings for nesting sites, benefit from 

the disturbed areas. 

-Rock Creek watershed, the northwestern watershed, has the most diverse topographic relief and 

the smallest areal extent (629 ha; 1554 ac) within RFP. The xeric zone, primarily xeric mixed 

grassland, accounts for 43% of the plant community area within Rock Creek watershed and 57% 

of all xeric habitats at RFP. The xeric mixed grassland is important for survival of mule deer 

during the fall and winter months. The largest vegetated area (52%) is within the mesic zone 

(325 ha; 803 ac). Mesic mixed grassland is the most abundant vegetation type (38%). Rock 

Creek watershed holds 99% of the tall upland shrub communities; providing high quality habitat 

for rearing of young wildlife. 

Several rare species that are protected by the Federal Endangered Species Act or that are on the 

List of Colorado Species of Special Concern may occur in the vicinity of RFP. Forktip threeawn, 

a Colorado listed species, was the only rare plant found at RFP. Two Federally listed endangered 

animal species were sighted at RFP, although these species were not considered to be residents, 

i.e., to roost or nest there. These endangered species were peregrine falcon and bald eagle. 

Federal candidate species observed at RFP were ferruginous hawk, loggerhead shrike, and 

Preble's meadow jumping mouse. 

6.0 CONCLUSIONS 
Two federal endangered species, three federal candidates, and one Colorado candidate 
species occur on RFP. 
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A diverse and healthy terrestrial and aquatic ecosystem, based on species diversity and 
abundance, occurs at RFP. 

The riparian habitats (hydric zone), with 253 plant species and 271 animal taxa, have the 
greatest species abundance and diversity. Though riparian habitats represent only 
5 percent of the total area at RFP, impacts to these habitats would have' a 
disproportionately large adverse effect on plant and animal populations at RFP. 

Mesic mixed grasslands is the largest plant community covering 54 percent of RFP. The 
mesic zone includes 77 percent of all plant communities at RFP. 

Woman Creek, Walnut Creek, and Rock Creek watersheds each provide important habitat 
for wildlife. Woman Creek drainage provides 70 percent of the riparian woodland 
community on site; Walnut Creek drainage provides the most open water, which attracts 
waterfowl; Rock Creek has the most diverse habitats, and because of topography and 
plant communities, provides fawning areas for mule deer and other animals. 

Industrial activities (buildings, roadways, parking lots, and storage areas) affect 20 percent 
of Walnut Creek watershed and 12 percent of all watersheds at RFP. 

Recovery of disturbed plant communities. at RFP and re-development of native plant 
communities proceeds slowly because of the semiarid climate. 
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Figure 4.3-1 Percentages of Plant Species by Growth-form at Rocky Flats Plant, 1991 
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Table 3.2.1-1. CharaEtenStl . ‘c Species of Plant Communities Mapped a! Rocky Flats Planf 199 1 (1) 

/ 

XERICZONE (Adapted to dry conditions) 

Junegrass Ponderma Pine 
Red Thrrcawn Skunkbrush Sumac 
Cheatgrass Ninebark 
Western Wheatgrars Wax Currant 
Bin Bluestem Juneaass 

xeric Mired Grasod PaDdarrr Pine woodland 

I Hairv Gramma I 7 I I 
I 1 I 

White Aster 
Fleabane (several) 
hlilkvetch (several) 

r 

Golden Aster 

Kentucky Bluegrass 

Arnica i I I 
Snakeweed I 

[Blazing Star I I- I I 
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Table 3.2.1-1. Characteristic Species of Plant Communities Mapped at Rocky Flats Plant, 1991 (1) 

Shoxt M h  Tell Mmh 
Sedges (several) C a ~ l s  (two) 
Rushes (sevenl) Bulrushes 

* Rushes 

Open Watu (2) 
Impounded Water 
In-Stream Pools 

(1) Communities are grouped according to hydrologic zones. 
(1) These BR impo-nt habitats. though not plant communides. and were mapped to complete the 

description of the ground surface coverage at RFP. 



Table 3.2.2-1. Species of Special Interest a t  Rocky Flats Plant Page 1 of 3 

INVERTEBRATES 
Montane Pawnee Skipper * 

FISH 
Johnny Darter * 
Plains Topminnow * 

REPTILES 
Texas Homed Lizard * 

WATERFOWL AND SHOREBIRDS 
Common Loon 
kctic Loon 
Red-necked Grebe 
Homed Grebe 
Eared Grebe 
Western Grebe 
Clark's Grebe 
Pied-billed Grebe 
American White Pelican 
Double-crested Cormorant 
Great Blue Heron 
Green-backed Heron 
Snowy Egret 
Black-crowned Night-Heron 
White-faced Ibis * 
Tundra Swan 
Canada Goose 
Greater White-fronted Goose 
Snow Goose 
Mallard 
Gadwall 
Pintail 
Green-winged Teal 
Blue-winged Teal 
Cinnamon Teal 
American Wigeon 
Northem Shoveler 
Wood Duck 
Red he ad 
Ring-necked Duck 
Canvasback 
Greater Scaup 
Lesser Scaup 
Common Goldeneye 

Hesperia leonardus montanus 

Etheostoma nigrum 
Fundulus sciadicus 

Phrynosoma conutum 

Gavia immer 
Gavia arctica 
Podiceps grisegena 
Podiceps auritus 
Podiceps n igrico llis 
Aechmophorus occidentalis 
Aechrnophorus clarkii 
Podilym bus podiceps 
Pelicanus erythrorhynchos 
Phalacrocorax auritus 
Ardea herodias 
Butorides striatus 
Egretta thula 
Nycticorax nycticorax 
Plegadis chihi 
Cygnus columbianus 
Branta canadensis 
Anser albifrons 
Chen caerulescens 
Anas platyrhynchos 
Anas strepera 
Anas acuta 
Anas crecca 
Anas discors 
Anas cyanoptera 
Anas americana 
Anas clypeata 
Air sponsa 
Aythya americana 
Aythya collaris 
Aythya valisineria 
Aythya marila 
Aytliya afinis 
Bucephala clangula 



Table 3.2.2.-1. Species of Special Interest a t  Rocky Flats Plant (Continued) Page 2 of 3 

WATERFOWL AND SHOREBIRDS (Cont.) 
Bufflehead Bucephala albeola 
Harlequin Duck * Histrwnicus histrionicw 
Oldsquaw Clangula hyemalis 
Ruddy Duck Oxyura jamaicensis 
Hooded Merganser Lophodytes cucullatus 
Common Merganser Mergus merganser 
Red-breasted Merganser Mergus serrator 
Piping Plover Charadrius melodus 
Mountain Plover * Charadrius montanus 
Long-billed Curlew Numenius americanus 
Sandhill Crane Grus canadensis 
Whooping Crane * Grus americana 
American Coot Fulica americana 
Least Tern * Sterna antillarum 

RAPTORS 
Turkey Vulture 
Northern Goshawk 
Sharp-shinned Hawk 
Cooper’s Hawk 
Red-tailed Hawk 
Broad-winged Hawk 
Swainson’s Hawk 
Rough-legged Hawk 
Ferruginous Hawk * 
Golden Eagle 
Bald Eagle * 
Northern Harrier 
Osprey 
Gyrfalcon 
Prairie Falcon 
Peregrine Falcon * 
Merlin 
American Kestrel 
Barn Owl 
Western Screech Owl 
Flammulated Owl 
Great Homed Owl 
Snowy Owl 
Burrowing Owl 
Long-eared Owl 
Short-eared Owl 
Northem Saw-whet Owl 

Cathartes aura 
Accipiter gentilis 
Accipiter stria tus 
Accipiter cooperi 
Buteo jamicensis 
Buteo platypterus 
Buteo swainsoni 
Buteo lagopus 
Buteo regalis 
Aquila chrysaetos 
Haliaeetus leucocephalus 
Circus cyaneus 
Pandion ha lia e tus 
Falco rurticolus 
Falco mexicanus 
Falco peregrinus 
Falco columbarius 
Falco sparverius 
Tyto alba 
Otus kennicottii 
Otus flammeolus 
Bubo virginianus 
Nyctea scandiaca 
Athene cunicularia 
Asio otus 
Asio flammeus 
Aegolius acadius 



Table 3.22-1. Species of Special Interest a t  Rocky Flats Plant (Continued) Page 3 of 3 
-. 
= *  ' ,' GAME BIRDS 

Sharp-tailed Grouse * Tympanuchus phasiane'llus 
Bobwhite Colinus virginionus 
Ring-necked Pheasant Phasiunus colchicus 
Chukar Alectork chukar 
Wild Turkey Me leagris ga 1 lopavo 

SMALL MAMMALS 
Preble's Meadow Jumping Mouse * Zapus hudsonius preblei 

MEDUIM-SIZED MAMMALS 
Eastern Cottontail 
Desert Cottontail 
Whitetail Jackrabbit 
Blacktail Jackrabbit 
Black-tailed Prairie Dog 
Fox Squirrel 
Northern Pocket Gopher 
Plains Pocket Gopher 
Beaver 
Muskrat 

Sylvilagus floridanus 
Sylvilagus audubonii 
Lepus townsendii 
Lepus californicus 
Cynomys ludovicianus 
Sciurus niger 
Thomomys talpoides 
Geomys bursarius 
Castor canadensis 
Ondatra zibethicus 
Erethizon dorsatum 

CARNIVORES 
Coyote 
Red Fox 
Swift Fox * 
Gray Fox 
Raccoon 
Long-tailed Weasel 
Black-footed Ferret * , 
Mink 
Badger 
Spotted Skunk 
Striped Skunk 
Bobcat 

LARGE MAMMALS 
Mule Deer 
White-tailed Deer 
Elk (Wapiti) 
Pronghorn 

Canis latrans 
Vulpes vulpes 
Vulpes velox 
Urocyon cinereoargenteus 
Procyon lotor 
Mustela ji-enata 
Mustela nigripes 
Mustela vison 
Taxidea t a u s  
Spilogale putorius 

Lynx rufus 
I Mephitis mephitis 

Odocoileus hemwnus 
Odocoileus virginionus 
Cervus elaphus 
Antilocapra americana 

:: .w. 

4 These species are on either Federal or Colorado Species of Special Concern lists. 
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Table 4.3.1-2 Areas Occupied by Plant Communities Mapped at Rocky Rats Plant, 1991 

MARSHLAND 3.4 
Wet Meadow/Marsh Ecotone 10 13 5.3 0.2 
Short Marsh 20 127 51.4 1.9 
Tall Marsh 30 39 15.8 0.6 
Open Water 40 37 15.0 0.6 
Totals of Areas at RFP 6550 265 2 100 



Table 43.2-1. Woody Plant md Cactus Densities by Community at  Rocky Flats Plant, 1991 (1) 

Woody Plants 135.6 175 
Cactus 0.2 1 
Riparian Woodland (Map Code 110) 

Disturbed Areas (Map Codes 410 through 500) I I I I 
Stems per 100 square meters 
Woody Plants 3.6 17 0 17 
Cactus ' 0.1 1 0 1 
Tall Upland Shrub N a p  Code 230) 

90 85 
0 1 

Woody Plants 
Cactus 
Marsh (Map Codes 10 througb 40) 

58.6 846 52 794 
13.2 51 0 51 

... . . .  
.I.'. 
:,- ,;. .. .. .I .+ 

Woody Plants 

~~ ~ ~~~ ~ 

(1) From belt transect sampling data. 

2.1 I 15 1 01 15 



Table 43.2-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1 )  Page 1 of 9 
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Table 4.3.2-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) 'Page 2 of 9 



Table 432-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) 

* . .?! c. 

--57 

Page 3 or 9 

HYDROLOGIC ZONE X W C  MESIC HYDRIC 
COMMUNITY/ Xeric Mixed Mesic Mixed Grassland Tall Upland Riparian Woodland Marsh 

SUBCOMMUNITY Grassland 1 Reclaimd I Dislurbed Shrub (Bot. Shrub 

~ ~ ~~ 

Muhlcnkrgia racemsa . X X X 
Muhlcnbergia torreg X 
M u m  s q u m s a  X 
Panicum capillare X X X X X 
Panicum virtzatum X X X 

.z . .  . . .  
' . . . .-- .. - 

Juncus ensifolius 
Juncus nodwsus 

Juncus sp 
Juncus tclmvi 

X X 
X X 
X 
X X X 

Kaleria pyramidata X 1 x  I I 
~ 

1 x  

-~~ ~~ ~ 

Sorghastrum nutans 
Spartini pstinata 

Sporobolus ayptandrus 
Smrobolus hetcroleuis 

stipa comata I X X I I x  
StiDa viridula X I X  X I X  I X  

~ ~ 

X X X 
X X 

X X X X X 
X X 

Typha angustifolia 

Typha latifolia 
Total Gmnimid S p c i u  

I 
X X X X 

X X X X 
21 38 I Ul 26 9 54 I 21 57 



Table 432-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) Page 4 of 9 

Cmelina microcarpa 

CapseUa bursa-pastons 

Carduus nutans 
Castillcji sessiliflori 

X X X 
X 

X X X X X X X X 
X X 



Table 433-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1)  Page 5 of 9 

Chrysopsis villosa 
Cicorium intybus 
Cicuta douglasii 
Cicuta mculata 

HYDROLOGIC ZONE XERIC MESIC HYDRIC 
COMMUNITY/ Xeric f i x e d  Mesic Mixed Grassland Tall Upland Ripanan Woodland Marsh 

SUBCOMMUNITY Grassland Reclaimed 1 Disturbed Shrub Bot. Shrub 
SPECIES (2) 

~ ~~~ 

X X X X X X 
X X 
X 

X 

Centaurea diffusa X X X X X X 
Ccntaurca repens X X X X X X 
Chenopodium album X X X X X 
Chenopodium b o t ~ ~ s  X 

Chenopodium hmont i i  X 
Chenopodium leptoph yllum X X x ,  X X 
chrvsoosis fulcrata X 

Cirsium undulatum 
Collomia lincaris 
Comandra urnbellata 
Conium maculatum 
Conringia oricnralis 

X X X X X X 
X X X X 
X X 

X X 

X 

lcinium arvcnse I I x  X X I X I X  x l x l  

~~~~~ ~~ ~~~ 

Crepis runcinata X 

Cynqlossum officinale 
Croton texensis 

Da la  candida 

lcinium SD. I 1 I I X I  I 

~~ ~~ 

X 
X X 

X X 
X X 

Dala  purpurea 
Delphinium nuttalianurn 
Delphinium virescens 
Descrurania pinnata 
Descrurania soohia 

(Convolvulus arvcnsis I I x  X X I  I x  1 x 1  

X X 
X 
X X x 
X x 
X X X 

konvza canadensis I I x  X X I  I x  . I  x I 

Dyssodia ppposa 
Epilobium adenocaulon 
Epilobium ciliaturn 
Epilobium hornernanii 

X X X X X 
X 
X X 

X X 

Equisetum hycmale 
Equisetum lacvigatum 
Equisetum sp. . 
Erigeron divergens 

X X 
X X X 

X 
X X 

IEouiseturn arvense I I I I x  1 x 1  

Erigeron flagellaris 
Erigeron pumilus 

Eriogonum datum 

Erodium cicutarium 

X X X 
X 

X X 

X X X X 



Table 4.33-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) 

XERIC 
Xenc M i x e d  

Grassland 

Page 6 of  9 

+ 

MESIC HYDRIC 
Mesic Mixed Grassland Tall Upland Riparian Woodland Marsh 

Reclaimed I Dishrrbed Shrub (Bot. Shrub 

;5 
. 

X 
X X X 

rHn>R0~0GIc ZONE 

X 
~~~~~~~ ~ 

X k W u m  boreale 
X 

X X 

Geum aleppicum 
Glycyrrhiza lepidota 
Grindelia squamosa 

HYbouria trachypleura 
Guriemda sarothrac 

Hedeoma drummondii 

x l x  

X X x x .  
X X X X X x 
X X X X X 
X 

- 

X 

1 

Linum pcrcnne X 
Lippia cuneifolia X X 
Lithospennum incisum X 

Lomatium orientde X X X X X 

- 

I x  I 
I I x  X I  

I x  I I i x  
X I I 

1 x 1  

]Geranium caemitosum I I l x l x  1 x 1  

IHedeonu hisDidum l x l x  I I I I 

L 



Table 4.32-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) 

HYDROLOGIC ZONE XERIC MESIC HYDRIC 
1 COMMUNITY/ xeric Mixed  Mesic Mixed Grassland Tall Upland Riparian Woodland Marsh 

SUBCOMMUNI7Y Grassland I Reclaimcd I Disturbed Shrub /Bot. Shrub 

!Page 7 of 9 

Mirabilis nyctaginea 
Monarda fistulosa 

Musineon divaricatum 

X X 
X X X X 

X 

IMirabilis linearis l x l x  X I I x  I I 

Nepeta catvia X 1 x  X I X  

Plantago lanceolata 
Plantago major 
Plantago patagonica 

I P h v s z s  vireiniana 
~ 

X X X X X 
X X 

X X 

I 

~~~ ~ 

Ranunculus mcounii  

I x  

I I x  X I x  

X X I  I x  X I  

Psonlea tcnuiflora 
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Table 4.32-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) 

TOTALSPECXESPRESEKT I 91 1 149 I 79 I 79 I n 
'IWI'ALSPECIESBYZONE I 91 I 192 

Page 9 of 9 

208 I 68 I 162 

258 

HYDROLOGIC ZONE XERIC MESIC ,HYDRIC 
COMMUNITY/ Xeric Mixed Mesic Mixed Grassland Tall Upland Riparian Woodland Marsh 

SUBCOMMUNITY Grassland I Reclaimed 1 Disturbed [Bot. Shrub 

(1) Information from data collected during belt transect surveys. T h i s  is a representative sampling only. 
(2) For common names of listed plant species, refer to Appendix A. 

X Indicates that the species is present in the community. 



~ -i ... 
, . .... . ._..,. 

Table 4.3.2-3. Vegetation Cover Summuits by Community at Rocky Flats Plant, 1991 (1) 

(1) Cover perant is based on ground cover conbctcd in 100 points, using the point-interapt sampling method. 



: . .: 
;h- ..... >'. .. \..:.. .... 
../. 2'. .; ....... 

Table 43.2-4. Tems1ri.l Arthrqnnl k u m o c e  in Communities a1 Rncky Flats Plant, Summer 1991 (I) 

l,. I...,. . ............. 
-1 ;..I 

::v,.;;..: 

P s p  1 or 10 

(1) Only plant communities indicated were sampled in the three drainages. 
(2) Walnut Creek communities were sampled hy sweep net only. Woman and Rodc Creeks were sampled by sweep net and pit fall traps. 
(3) unk (family name) = specimens only indentrfied to famliy level. 



TaMc 43.24. Tcrmlrld Arthropod Occumace In Communities at Rocky f i l s  Plant, Summer 1991 (1) Page 2 of 10 

-==I Mmic 

. (1) Only plant communities indicated were sampled in the three drainages. 
(2) Walnut Creek communities were sampled by sweep net only. Woman and Rock Creeks were sampled hy sweep net and pit fall traps. 
(3) unk (family name) =specimens only indentilied to famliy level. 



TaMC 43.2-4. Tcrratr&l Arthropod Occurreon la Commuailics a1 Rocky Flats Plant, Summa 1991 (1) 3 or io 

(1) Only plant communities indicalcd were sampled in the three drainages. 
(2) Walnut Creek cnmmunitin were sampled hy sweep net only. Woman and Rock Creeks were sampled by sweep net and pit fall traps. 
(3) unk (family name) = specimens only indcnlificd to famliy level. 



Tnblc 4.124. TcrrcslaiaIAr(hmp0d Occumoce lo CommuoiUa a1 Rncky Flats Plna!, Summer 1991 ( I )  P a p  4 of IO 

ROCKCREEK WOMAN CREEK 

SUBCOMMUNITIES 

(1) Only plant communities indicated wen sampled in the three drainages. 
(2) Walnut Creek communities were sampled hy sweep net only. WonIan and Rock Creeks were sampled by sweep ne( and pit fall traps. 
(3) unk (family name) = spccimcns only indentified to famliy level. 



Page s of 10 TaMe 43.24. Tcrmalrlal ArUIIopod O r e m n c e  In CommuolUu a1 Rocky Flab Plant, Summer 1991 (1) 

Miridae I 1 x 1  X X x I x  X x 11 X 11 x X I  X X I  X X 

(1) Only plant communities indicated wen sampled in the three drainages. 
(2) Walnut Creek cnmmunities were sampled hy sweep net only. Woman and Rock Creeh were sampled by sweep net and pit fall traps. 
(3) unk (family name) = specimens only indcntified to famliy level. 



T m b k  43.24. Terrestrial Atlhropod oEcumocc in Commhnilia m l  Rocky Flats Plant, Summa 1991 ( I )  

I 

(1) Only plant cnmmunities indicated were sampled in the three drainages. 
(2) Walnut Creek communities were sampled by sweep net only. Woman and Rock Creeks were sampled by sweep net and pit fall traps 
(3) unk (family name) =specimens only indentifid lo famliy level. 



Tmbk 43.24 Tematrid ArUlropod ~ u m e o c e  In Cornrnuallks at Rocky Flak Plant, Summer 1991 (1) 

(I) Only plant mmmunities indicated were sampled in the three drainages. 
(2) Walnut Creek communities were sampled hy sweep net only. Woman and Roc& Creeks were samplcd hy sweep net and pit fall traps. 
(3) unk (family name.) =specimens only indentilied to famliy level. 



Tsbk 43.24. Taralrl.1 Ar(hFopod Occlrmocc 10 Commuaitks a1 Rocky Flats Pleat, Summer 1991 (1) Page 8 or 10 

ROcKCReEK 
x u i c  I Maic  I Hvdric I 

J 
X I x  X I  X x ., 

X X I  X I  X X 
unk Halididae X X X x x  X X X 

lchneumonidae X X X 
Salionidae I I x  I 

I Sohecidae I I I I X 
X Tenthredinidae 1 1 I I II 

liphiidae 1 x 1  X X I  

I I x  II X unk Vcspidae 
e-/ 

Ardiidae MOTHS X X 
Danaidae 

X 

I I 
Danaus sp. I 1 . 1  I X II 

Geometridae I x  X x I x  X 
I I 

X X I  I x  I 
I Noduidae I I I x  X x l x  X X X I  I x  X I  

Nymphalidae I I I I I 1 
I x  Phyciode.. sp. I I I I II 

Piuidae I x  X 
I Rerophoridae I I I I X 

X X X Pyralidae I I I x  I x  II X 
Sahrniidae 1 I 

I Automerissp. . I I I I x  X 
I I Torlricidac I I X X X X 

Nellroptar IACEWINGSI I I 
Chloropidae AHIUONS X 

1 Chrysopidae I I .  I X I x  X x 11 X I X 

( I )  Only plant communities indicated were sampled in the three drainages. 
(2) Walnut Creek communities were sampled hy sweep net only. Woman and Rock Creeks were sampled by sweep net and pit fall beps. 
(3) unk (family name) =specimens only indcntified to ramliy level. 



Table 43.24. Tcrratrtal Arthropod Occurreon In CommuoiUcs a1 Rocky Flsts Plant, Summer 1991 (1) Page 9 of 10 

(1) Only plant mmmunities indicated wen sampled in the three drainages. 
(2) Walnut Creek mmmunitin were sampled by sweep net only. Woman and Rock Creeks were sampled by sweep net and pit fal l  trap. 
(3) unk(family name) =specimens only indentilied to famliy level. 

1 



T a b  43.24. TcmsIri.lArlhropod ~ u m ~ c c  In Communilics a1 Rocky Fink Plent, Summer 1991 (I) Page lOoll0 

I lvdromvchidae 

TOTAL NUMBER OF TAXA AT RFP = 175 

(1) Only plant communities indicated were sampled in the three drainages. 
(2) Walnut Creek communities were sampled by sweep net only. Woman and Rock Creeks were sampled by sweep net and pit fall traps. 
(3) unk (family name) = specimens only indentified lo famliy level. 



Table 4.32-5. Relative Abundance of Terrestrial Arthropods in Habitats at Rocky Flats Plant. 1991 

Habitat 
Xeric Mixed Grassland 
Mesic M i x e d  Grassland 
Reclaimed Grassland 
D i m b e d  Areas 
Shrubland 

I .  ... ', . . , ..i." . . ... , :. .. _.. .. . Number of 
orders (1) Families Individuals (2) 

8 49 842 
11 57 1678 
10 50 527 
11 63 1034 
11 71 1357 

TOTAL DFFERENT 
TAXAATRFP= 20 

I Woodland I 17 1 97 1 ~ 4105 I 

124 

Mashland I 18 1 91 I 1826 

(1) Totals for insect orders and families were derived from a listing 

(2) Number of individuals is the total number of s epmte  identifications for 
for each habitat type. 

all orders in each habitat type. 

..: ;. i ..: .. - 
v I 

' . 

Note: All results x e  from sweep netling only. 

. c !  
: , ' 

, . _ I  ... ... '. ... 



Table 43.26. Reptile Specks Distribution by Habitat at Rocky Flats Plant, 1991 

Resident Status 

(1) Status Definitions 
Common: Obscrved over half of the time. 
Frequent: Observed often, but las than half of the time. 
Uncommon: Observed regularly, but not frequently. 
X =Occurs in this habitat 

Infrequent: Ohserved occasionally. 
Rare: Observed less than annually. 



TiMe 43.2-7. Summary of Amphibians and Rtptilcs Observed During Rrlrtive Abundance Surveys i t  RFP, 1991 

1W. Paiotul Turtle 0.0 0.0 

IBullsnake 1 0.1 1 0.3 
I 

I 
No. of Spedes Pnscnt 1 1 0 

'i 

0.0 0.0 33 3.2 33 0.7 
0.0 0.0 0.0 2 0.0 

0 2 3 

-.... ','. * . .., .:... 
i. .; . . .,< ', . . .. 

. I _ -  

- 

I 0.0 I I 0.0 I 1 I 0.0 I 

I 
hJor(hm Lcouard Fmn I I 0.0 I I 0.0 I I . 0.0 I I 0.0 I 9 I 0.9 I 9 I 0.2 I 

(1) April, May, June 
(2) July, August September 

, 



Table 43.2-8. Bird Species Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1) Page 1 of 5 

_ %  

.. ,. . -;* ..” ... 
. . , I . .  . .: . . .: +;’ 

3:) :-.::.; .. ,... .<_. 

DERNmONS 
GRA=Gnul.ad SP = spiae A P A h b a t  YR = Yur-muad 
DIS = Diraukd k c a ~  su I summu C = Comma 
SHR = ShrubM 
WOD = W m d L d  
MAR = MinbM 

YR 1 = Yur-muad but more common sfiagirummer 

YR 2 = Yurmund but mom mmmon f r l k i n l c r  
YR M = Yur-mMd kt mas1 common spring/faU m i p a o n  
1-Apr = Avenge h v d  date of mignrirr ID vlcu~ity 

Fa - FaU 
Wi a Win- 

U = Ummmon 
0 = oaaaioad 
R = R u r  



.., ;.. 
.i. .: , , ...a 
' .'< -. . .... . . . .: ... 

Tabk 43.2-8. Bird Species Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1 )  Page 2 

. 

DEFIhmONS 
A = Abandut 

c = Common 
U = Ummmos  
0 = 0aaSion.l 
R = R a  

YR n Y u r - m d  
YR 1 = Yur-mud bot morr common spriaB/Summer 
YR 2'=Yur-round but mom common fdhvintcr 
YR M = Y u r - m d  bot most common spring/fall migndon 
1-Apr = Avcngc a m i d  &IC of mignnrr to vicinity 

of 5 



Table 43.2-8. Bird Species Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1) Page 3 of 5 

.", '...,.::.>> .%*.. 

-.. .:,, . .+- .. . . 

..., . I  
:. ) 

L _. .. 
I.,.... 

Eastern Kingbird TpnnUS tyaMU 
Westcrn Kingbird Tyrannus verticalis . 
Eastern Phoebe Sayornis phoebe 
Sav'r Wocbe Savornis sava 

Western nyetcher Empidonax diffialis 

OliGided Flycatcher Icontopus borealis 
LARKS lAuuDIDAE 

Violet-green Swallow Tachyaneta thalassina 
Tree Swallow TachyciDcta bicolor 
Noflhcm Rough-winged Swallow Steigidopteryx sempcnnis 
Barn Swallow Hirundo rustica 
Cliff Swallow Hirundo pyrrhonota 

B l u  Jay Cyanocitla cristata 
Black-tilled Magpie Pica pica 
Common Raven Corvus carax 

, 

CROWS, JAYS, MAGPIES CORMDAE 

IAmcrican crow ~COIVUS brachvrhvnchos 
Pinyon Jay Gymorhinus cyanoaphalus 
m1(=E PARIDAE 
Blackcapped Chickadee Parus atriapillus 
!vInHkTCHEs S l l l l D A E  
White-breasted Nuthatch Sitta carolinemis 
WRENS TROGLDDYIlDAE 
How Wren Troglodytes a d o n  
Winter Wren Trododvts tronlodvtes 

~~ ~- 
ManhWren ~ Cistothons palustris 
Roct W m  Salpinctcs obsoletus 
MUSUCAPTDS MuscIcApIDAE 

~ 

R u b y u o w ~ ~ e d  Kinglet Regulus alendula 
Mountain Bluebird Sialia cunucoidcs 
Towmend's Solitaire Myadesks townsendi 
Swainson's Thrush Catharus ustulatw 
Amcriclln Robin Turdus rnigratorius 
THRASHERS MMXDAE 
Gray Catbird Dumetclla carolinensis 
DERNmONS 

SP = sprine 
S I  = s,mwr 
Fa = FJU 
Wi = Winor 

A = Abundant 

c = comalon 
U = Uwammoo 
0 Ocmsioad 

R s h  

YR a Year-mand 

YR 1 = Yur-round but mom common sptia&'summer 
YR 2 =Yur-round but mom common fdllwinvr 
YR M a Yur-mud bot most common spriaghll migncion 
1-Apr = Avenge urivrl daw of mipocs  to vicinity 



Table 43.2-8. Bird Species Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1) Page 4 ob 5 

YR =Year-round 

YR 1 = Yur-round bot mom common spring/summer 
YR 2 = Yur-round but M OR mmmon IalLhviatcr 
YR M = Yur-round bat most common sptingfall migntion 
1-Apr = Avenge mivd date of mignorr to viciaity 



Table 43.2-8. Bird Species Distribution by Habitat at Rocky Rats Plant, 1991-1992 (1) Page 5 of 5 

(1) Fmm Relame AbPndiu~cz Sorveys. 
(2)ReL1ivc a h d a w  atagoria OL standad US. Fub and Wildlife &Ma notadon for binis. 

DERNmONS 
GRA=GnrclrPd SP = spiag A =Abundant 

DIS = Diraukd Azus So =Summer c = Common 
SHR = S h m b h d  Fa = FaU U P Uemmmon YR 2 Year-mund but mom common fallwinter 

WOD = W a d k a d  
MAR = M a d W  

YR = Yeu-mund 
YR 1 = Year-mud but mom common spnng'summcr 

Wi E Winvr 0 = Oaasiond 
R = W  

YR M = Year-round but most common springlfall m i p a o n  
1-Apr = Avenge mval date of mignats m vianicy 



TaMe 43.2-9. Summary of Bird Dcnsitia by Sumon in Xeric Mixed Grassland at Rocky Flats Plant, 1991 
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TaMc 43.2-10. Summary of Bird Densities by %son at Rocky Flae Plant, 1991 

i 
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TaMe 43.210. Summary of Bird Densities by Suson at Rocky Flats Plant, 1991 

,- 

,:;Ti, 
. , .;, 3 

..,: . . <.. ,. ., . , 
._.I ..I . . ,_ 



Table 43.2-11. Species of Special Interest: Rapton at Rocky Flats Plant, 1991 (1) 

Great Horned Owl 1 

Short-ead Owl 
Numbu of S d e  Rcacnt 9 

Page 1 of 2 

3 24 1 29 

2 2 

3 4 6 S 11 

HABITAT 
GRASSIAND I DISTURBED I SHRUBLAND I WOODLAND I MARSHLAND 

No. of Indiv. 12) I No. of lndiv. I No. of Indiv. I No. of Iodiv. I No. of Indiv. No. of Indiv. 

TOTAL 

Turkey Vulture 3 
Cooper’s Hawk 5 
Red-tailed Hawk 12 

1 1 5 

6 11 

1 1 33 47 

r Swaiosoo’s Hawk 
Fenuginolu Hawk 

-? 1.. 
<.> -- .~- . 

Golden Eagle 
Northern Harrier 
American Kestrel 

a 8 

3 1 1 1 6 

4 4 

4 4 

3 1 2 1 7 

Great Homed Owl 3 6 a 19 36 
N u m b  of Specie kaent  I 8 4 4 6 2 9 

. .  . .  .., . 
’ - ,  ... 5 . : .  
..I. ::,.:. 

. _ > , , .  :i(’ 



Table 4.3.2-11. Species of Special Interest: Raptors at Rocky Flats Plant, 1991 (1) 

SPECIES 
Golden Eagle 

Page 2 of 2 

~ ~ - - 
GRASSLAND DISTURBED SHRUBLAND WOODLAND MARSHLAND TOTAL 
No. o f  Indiv. (2) No. o f  Indiv. No. of  Indiv. No. ofIndiv. No. of Indiv. No. of  Indiv. 

8 1 2 1 12 

I HABrrAT 

( 1 )  From relative abundana surveys, bird surveys, and general observations. 
(2) Numbm represent individual sightings. This is not population estimate. 



TaMc 43.2-12 Munmrl Specits Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1) 

(1) From dative aburdamx surveys, small mammals trapping, and general observatioas. 
(2) Sam Winitions Infrequent: Observed occasionally. 

Rare: Observed less than annually. 
Past Resident: Old beaver lodges present, but tm beavers were ohservcd. 
X = Occurs in this habitat 

common: observed over 505% of thc tiw. 
Frequent Observed often, but less than SO % of the time. 
Ummmon: Ohsaved regularly, but oot frequently. 



-2,' .. ..: J 
I . , .  . nj, . (! ....... 

Habitat 

Table 43.2-13. Percentages of Small Mammals in Communities at Rocky Flaw Plant, 1991 

SUBCOMMUNITY 

SEASON 
TAXA 

REMlMED DISlURBED UPlAND MARSH 

aRAssLAND AREAS SHRUB muB 
Spring Fall Spring Fill Spring Fall Spring Fall Spring Fall Spting Fall Spring FaU - 

- - 

1 0.7 I 0.0 I 0.0 I 0.0 0.0 - 
- 

0.0 
- 

0.0 
3.1 0.9 0.0 

0.0 

- 
- - 

0.0 
0.0 
- 
- 

0.9 
0.0 
- m 

0.0 0.0 0.0 
56.8 47.3 =I= 0.0 0.0 

87.6 73.5 57.6 
0.0 

42.4 

- 
- 0.0 

7.7 
- 0.9 

23.8 
- 

I 5.1 I 3.3 I 0.0 I 0.0 11 23.3 I 9.5 144.5 140.3 Meadow Vole - _ _  

Pnirie Vole 115.5 I 0.7 I 0.0 I 0.0 11 5.2 I 5.0 I 0.0 1 1.5 
MARIDAE 

I I I I I I  ~ I 42.1 151.9 
1.6 0.0 0.0 - 0.0 I 0.0 

-iiq-G Prehle's McadowJumping Mouse 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 
Western Jumping Mouse 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I 0.0 

4 
Total Taxa: 

7 I S I 6 
3 9 4 

(TOTAL NUMBER OF SPECIES AT RFP 11 I 

(1) RCSUIIS arc from live-trapping only. 



Table 43.2-14. Spedes of Special Interest: Medium-sized Mammals at Rocky Flak Plant, 1991 (1) 

I HABlTAT I 

SPECIES 

GRASSLAND DISTURBED SHRUBLAND 

No. of Indiv. (2 )  No. of Indiv. NO. of Iodiv. 

WOODLAND 

No. of Indiv. 

MARSHLAND TOTAL 

No. of Indiv. No. of Iodiv. 

2 

33 

2 

1 

Black-tailed Prairie Dog 

Muskrat 

Porcupine 

29 4 

1 

IBlack-tailed Prairie Don I 75 I I I I I 75 I 

- 
White-tailed Jackrabbit 1 I 
Desert Cottontail 5 29 3 37 

Numba of Species h n t  3 2 1 1 1 5 

Black-tailed Prairie Dog 148 148 

Muskrat I 5 5 

SUMMER 

~~ 

Black-tailed Jackrabbit 
Desert Cottontail 

Number of SptCied Prcscnt 

~~~ ~~~ ~~ 

1 1 

5 12 3 20 
3 1 0 1 1 4 

(1) From relative abuodance surveys and general observstioas. 

(2) Number represents individual sightinp. This is not a population estimate. 

Black-tailed Prairie Dog 12 

Northern Pocket Gopher 

12 

1 I 1 
-~ ~~~~~~~ 

White-tailed Jadoabbit 1 I 
Black-tailed Jackrabbit 1 1 

Desert Cottontail 5 6 2 1 -  14 

Number of Species h n t  3 2 1 1 1 5 
WlNTER 

~ ~~ ~ 

Muskrat 

Porcupine 

~ 

7 7 

1 1 2 

Black-tailed Jackrabbit 

Jackrabbit (Sp. Unknown) 
Dcsert Cottontail 

1 1 

2 2 4 

32 1 5 38 



Table 433-15. Summary of Mammals Observed During Relative Abundance Surveys at RFP, 1991 

IHABITAT I GRASSLAND I DISTURBED I SHRUBLAND [ WOODLAND I M A R S H M I  TOTAL I 

X I Tracks observed, but 00 actual sighting. 



Table 43.2-16. Spe~ieS of SptCid htaest: Luge M~mmrls at Rocky Fhe Plat,  1991 (1) 

N u m b  of S p i c a  k n t  

W l T A T  
GRASSLAND DISTURBED SHRUBIAND WOODLAND MARSHLAND TOTAL 

Number 12) Number Number Number Number Number 

1 1 1 1 1 1 

I- I 

Total Mule Deer 1866 33 511 

Total White-tailed Deer 4 0 1 

Total Large Mammals 1870 33 512 

225 216 285 1 

1 0 6 

226 216 2857 

(1) From dat ive  abundance surveys, general observatioas, and winter large mammal couofs. 

(2) Numbers represent individual sightings. This is not a population estimate. 

. ... 
1:: , . ., , , .. 

..,. ..:?,'. ..,.. . . !. . , 



Table 43.2-17. Species of Speciol Interest: Cunivons at Rocky Flats Plant, 1991 (1) 

..i. 

. _-,_ .~ . -- 
',. .. '.... .... , . .. . .- 

(1) From relative abundance surveys and p n c n l  observations. 

(2) Numbers represent idividuil  sightin@. lhis is not a population estimate. 



TrMc 43.2-18. Amphibian SpeCies Distribution by Habitat rt Rocky f i t s  Plant, 1991 

Great Piaim Toad Bufo w g n a r ~ s  Previously O b .  I 
Woodborrsc's Toad Bufo woodhousei Ummmon 1 x 1  I x  

I I 

Northern Ltopard Frog hano j i p i o u  lcommon X X 
Tod N u m b  of Species Per Habitat 2 1 4 

(1) Statm Minitions 
common: O b s e d  over 50% of thc time. 
Frequent Observed often, but lcss thsn 50 96 of the time. 

Unoommoor Observed regularly, but not frequently. 
X = occlln in this habitat 

Infrequcot: Observed occasionally. 
Rare: Observed lesi than amnually. 
Previously Ob.: Observed during previous studies. 
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Table 4.32-19. Summary of Bird Densities by Season in Mesic Mixed Grassland at Rocky Flats Plant, 199 1 

Rough-legged Hawk 

Common Nighthawk 0.01 I 0.00 I 0.00 1 0.00 I 
WOODPECKERS 

TYRANT FLYCATCHERS 
Northern Flicker I 0 1  0.00 I 11 0.01 I 0 )  0.00 1 11 0.00 

Western Kingbird 3 )  0.03 I 0 1  0.00 I 0 1  0.00 I 3 1  o.ni 
Sav's Phoebe I 2 1  0.02 I 3 1  0.03 I 0 1  0.00 I 5 1  0.02 

ILARKS I 
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Table 4.32-19. Summary of Bird Densities by Season in Mesic Mixed Grassland at Rocky Flats Plant, 1991 

\ 



Table 4.3.2-20. Species of Special Interest: Waterfowl at Rocky Flats Plant, 1991 (1)(2) 

Pied-billed Grebe 

D.C. Cormorant 

Grcal Hlue lleron 

R.C. Night lleron 

Canada Goose 

Mallard 

Northern Pintail 

_. , 1 . . I : .  ,:s2 

i! ..., ::::.;. 
,/. '.!..:... .:.:...;. ..e. 

1 I 0 0 

2 2 2 2 0 

I 5 6 3 3 2 2 4 

8 8 3 3 0 

5 5 10 10 0 

3 1 52 56 3 W 31 12 12 

0 0 3 3 

Page 1 of 3 
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Table 4.3.2-20. Species of Speclel Interest: Waterfowl at Rocky Flats Plant, 1991 (1)(2) Page 2 of 3 

ISUMMER 
I HABITAT 

SPECIES 

Blue-winged Teal 

Cinnamon Teal 

SPECIES 

WOMAN CREEK WATERSHED IWALNUTCREeKWA'IERSHED IROCKCREEKWATERSHED 
GRA DIS SHR WOD MAR IXITAL GRA DIS WOD MAR TOTAL GRA SHR WOD MAR IDTAL 

Number Number Number Number Number Numhcr Number Number Number Number Number Number Number Number Number Number 

of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of Indiv. of lndiv 

1 I 2 2 0 



(2) Numbers represent individual sightinp. "his is  not a population estimate. 

DEBNITIONS 

GRA = Grassland 

DIS = Disturkd Area 

SIIR = Shrubland 

WOD = Woodland 

MAR = Marshland 

Tahle 4.3.2-20. Species of Special Interest: Waterfnwl at Rocky Flats Plant, 1991 (1)(2) - Fage3of3 

Mallard 20 20 43 43 21 21 

Green-winged Teal 22 22 0 0 

Redhead 77 n 0 n 
Canvasback 2 2 0 0 

Lesser scaup 7 7 0 0 

Common Goldeneye 7 7 1 1 0 

N u m b  of Sped- Reaest 0 0 0 0 6 6 0 0 0 2 2 0 0 0 1 1 

Total S@ea Prcacot 1991 S I  11 21  SI 151 201 3 0 1 9 I 18 1 0 11 4 7 I 
(1) From relative abundaoa sump,  b i d  survcys, and general ohservations. 



Table 4.3.2-21. Waterfowl Nesting Data for Rocky Flats Plant, 1991 

Waterfowl 
Species 

Nest Ncsi Nesting Community 
Number Sitc ( I )  SUCCCSS 

Waterfowl 
Species 

~~ ~ 

ICG-2 I o n  hillside north of Pond A-2 I l kcoveted  IO Mav. female incuhalina. nest later destroycd. IMesic Mixed Grassland 

Nest Ncsi Nesting Community 
Number Sitc ( I )  SUCCCSS 

RockCnxk Watmhcd 
Mallard 1 M-2 lNcst 90 metcrs east of HCP04 Illiscovcrcd 24 June. i n  sweet clover/Canada thistle. 6 cegs. I Riparian Woodland 

( I )  Ncst site locations arc shown on Figure 4.3-3. 



Table 4.32-22. Species of Special Interest Game Birds at Rocky Flats Plant 1991 (1) 

SpeciCS 

HABITAT 
GRASSLAND DISTURBED SHRUBLAND WOODLAND MARSHLAND TOTAL 

Number (2) Number Number Number Number Number 

2 1  

I Wild Turkey I T o l  -01 01  01 

TI 
Is- 
(Phmant 01  

ITotal Wild Turkey 4 4 I 
(1)  From relative abundance surveys, bird surveys. and genenl observadons. 

(2 )  Numbers represent individual sightings. This is not a population estimate. 
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Table 43.2-23. Summary of Bird Densities by Season in Reclaimed Grassland at Rocky Flats Plant, 199 1 
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Table 4.32-24. Summary of Bird Densities by Season in Disaubed Areas at Rocky Rats Plant, 1991 
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Table 4.32-24. Summary of Bird Densities by Season in Dish~bed Areas at Rocky Flats Plant, 199 1 
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Table 4.3.2-25. Raptor Nesting Data for Rocky Flats Plant, 1991 

.. W o m o  Creek Watcnhcd 
Red-tailed Ilawk 

RT-3 cdtonwood: Woman Creek Discovered 26 April, abandoned 7 May Riparian Woodland 

sw-I Cottonwood: Woman Creek Discovered 12 June, ahandoned 17 July Riparian Woodland 

GH-3 Cottonwood: Woman Creek Dead adult at site 17 April. no suhsequent activity Riparian Woodland 

Swainson's Hawk 

Grcat Homed Owl 

Nest Number I Nest Site ( I )  l ~es t i ng  Success lcommunity I 
UT-2 ICottonwmd: Sinart Ditch IDiscovered 16 April. 3 young fledaed late June IRiDarian W o o d l a d l  

Walnut cteck Watershed 

Ked-tailed l lawk I UT-4 I Utility Dole: Walnut Creek 1 Male building nest in June, abandoned in July I Mesic Mixed Grassland 

Great llomed Owl IGH-2 (Coltonwood: Walnut Creek IDiscovered 16 April.3 young fledaed late May IRiDarian Woodland -1 
IG114 I Earth embankment: CP-3 I Discovered I R  June, 3 young rcady to fledge IRiparian Woodland 

Rock Clcck Watnshd 

Red-tailed Hawk )UT-I Icdtonwood: Rock Creek Iliscovered 16 April, 3 young fledged mid-July IRiparian Woodland 

Great Horned Owl IGH-I ICottonwood: Rock Creek ]Discovered 16 Anril. 3 voune flcdeed earlv June I Rinarian Woodland 

( I )  Nest site locations arc shown on Figure 4.3-3. 
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TaMe 43&26. Summary of Bird Densities by Suson m Shrublands at Rocky Flak Plant, 1991 
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Table 43.226. Summary of Bird Densities by Season m Shrublands at Rocky Flats Plant, 1991 
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:,' Table 43.2-27. Summary of Bird Densities by Suson in Riparian Woodlands at Rocky Flak Plant, 1991 

Common Snipe 1 0.00 I 0.00 I 0.02 

Mourning Dove I 64 I 0.75 I 31 0.07 I 01 0.00 I 67 I 0.23 
PIGEONS AND DOVES 

OWLS 
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Table 43.2-27. Summlry of Bird Densities by Season in Riparian Woodlands at Rocky Flats Plant, 1991 
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Table 43.228. Summuy of Bird Densities by Season in Marshlands at Rocky Flats Plant, 1991 
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Table 43.228. Summary of Bird Densities by Season in Marshlands at Rocky Flats Plant, 1991 



Table 4.3.2-29. Waterfowl Brood Data for Rocky Flats Plant, 1991 

(1) Nest site locations are shown on Figure 4.3-3. 
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Table 4.4.2-1. Surface Water Chemistry at Rocky Floe Plant, 1991 Pagc 1 of 5 

I 4.6 I 4.2 I 5.R I 5.7 I 4.3 I 6.2 I 6.3 I 4.8 I 
(S) =Stream hahitat 
(P) = Pond hahitat 
N/A = Not Availahle 
Some pond and stream sites were not sampled due lo low flow condilions. 



TaMe 4.4.2-1. Surface Water Chedsby at Rocky Flab Plant, 1991 PageZofS 

(S) =Stream hahitat 
(P) =.Pond habitat 
N/A = Not Available 
Some. pond and stream sites were not sampled due to low flow cnnditions. 



Table 4.4.2-1. Surfece Water a~~mieery at Rocky Flats Plant, 1991 

I FALL SEASON Woman Creek 1 
Page 3 of 5 

I Womn Creek Watenhed 

(S) =Stream habitat 
(P) = Pond habitat 
N/A = No( Available 
Some pond and stream sitcs were not sampled due to low flow conditions. 



TaMc 4.4.2-1. Surface Water Cnemistry at Rocky FIae Plant, 1991 Page 4 of 5 

(S) =Stream hahitat 
(P) = Pond habitat 
N/A = Not Availahle 
Some pond and stream sites were not sampled due to low flow conditions. 
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( S )  =Stream hahitat 
(P) = Pond habitat 
Some pond and stream sites were not sampled due to low flow conditions. 
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Table 4.4.2-2 Phytoplankton Occurrcna in Woman Creek Watershed at Rocky Hats Plant, Fall 1991 



Table 4.4.2-2 Phytoplankton Occurrence in Woman Creek Watershed at Rocky Flats Plant, Fall 1991 

~~ 

I I I 

Sunrella biserata I X I I I 



Table 4.4.2-2 Phytoplankton Occurrence in Woman Creek Watershed at Rocky Flats Plant, Fall 1991 

Tabellana jlmulosa 
Total Species Rtacnt 
Tom1 Tbxa at Simple Site: 

X 
38 14 2n 28 
48 25 42 37 

Toel Tan: 
Womao creelr 48 
Smart Ditch 53 
South Intcnrmr Ditch 37 

Page 3 of 3 

(P) = Pond habitat 
No spring samples were gathered. 
Somc ponds and stream sites were not sampled due to low flow conditions. 

.- . . . . ... . , '. ... .i 
. >:.t 

..a 
.*% .. 1 .. 
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~~ ~~ 

Anlrirbadcrmvs fakatns I I I I I X I 
Ccrasterias s~urprtroidcs X 

Y 

Table 4.4.2-3. Periphyton oocufimce in Woman Creek Watershed at Rocky Flats Plant, Fall 1991 

ChlmUa cllipoidea X 
CNoraacum humicda X X X X X 
clad+ra sp. X 
C r u c i e  qadratn X X 
Casmanum SD. X 

X 
X 

X 

I X I X I X I X I  

Crrcciguricr tetrapedia X X 
Lagerkinua quadriseta X 
MwgeotiO sp. X 
Oocvslir vuilla X 
Pediastmm botyanum X 

RhkOShl i  m sp. X 
PediPrrrrrm tetras var. tetraodon X 

. s C O U h M U 3  0 ~ ~ ’ M l U S  X 
Scenedesmus bijuga X X 
Scenuhmus quadricauda wr longispina X X X 
S c W a n a  judayi X 
Selouutmm minubrm X X X X 
Tcfraedrtm candatum X X 
Tetraedron minimum X X 

Total S a c i a  Procnt 3 7 6 11 16 6 
T e m t n i m  staurogeniaefonne X 
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TaMt 4.4.2-3. Periphyton Occurrcncc in W o w  Creek Wattrshtd at Rocky Flats Plant, Fall 1991 
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SPECIES 
Navicula Ianc.dat0 

Table 4.4.2-3. Periphyton Occumnce in Womn Creek Watershed at Rocky Rats Plant, Fall 1991 

W m n  Creek WateRbed 
Woman Creek Smut Ditch South Intauptor  Ditch h w w a t c r  StDrage 

Site 5 (S) Site 7 (P) Site 1 (P) Site 2 (P) Site 6 (P) Site 1 (P) 
WORE SWCl WSPNl SEPNl swc2 SWRWS 

X X 
Navicda miniscula 1 x 1  
bavida pclliculosa 
Navicula plcpulo 
Navicula mdiosa 
Navicula rhynciuxephala 
N i h z h k  aacuhris 

l x l x l  
X 

X X 
X X 

X X X 
X 

Hirrtchilr hngarica X 
Nitzcha palea X X X X 
Rhopalodia gibba X 
Rhopolodia gibba var. wntricara X 
stnrrroneic ancms X 
Stephanodiscus pttraea wr minutula X 
Surirclla Iinearis X X X 
Surirella minuta X 
Svncdra delicatissima X X X X 

~~ ~ ~ 

Synedra mmpuu X 
Synedm tenura X X 
Tabellaria floccubsa X X 
Tabellaria fettestrata X 

I 1 x 1  I I I X I 

Woman Crsek 52 
SmUtDitCh 47 
soum Intetaptor Diteh 60 

(Total Thxa for Woman Creek Wakrehed 94 

(S) = Stteam habitat 
(P) = Pond habitat 
No spring samples were gathered. 
Some pond and stream s i b  were not sampled due to low flow conditions. 

- .  . .: 
, .. ,. :.>:. 

. ,, -. _,. 



Table 4.4.2-4. Benthic M.clolnvertebnte Occumna in Woman b c k  Watemhed at Rocky Flab Plant, Spring 1991 

Order: AMPHlPODA (d) 
t~yallelo azteca I I 1 x 1  X I  1 x 1  I X I X I I 
Total Tare Rarcnt 01 01 11 11 01 11 01 1 1  11 01 0 
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Argia sp. 
Cocnagnonidae 

CocnagriodEnal/agmo 

Enallagma sp. 

Tobl Taxa Rcsent 

Table 4.4.2-4. Benthic Macminvertchtc Occurrence in Woman Creek W8tcrshcd at Rocky Hati Plant, Spring 1991 

X X X X X X 
X 

X 
X X X 

0 1 2 3 1 2 0 1 1 0 0 

Agahus sp. 
liydnticus sp. 
Opltocenus rp. 
fscphcnus rp 

X I 
X X '  

X 
X 
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Table 4.4.24. Benthic Macroinvertebrate Oocurrcnce in Woman Crcek Watenrhcd at Rocky FYaln Plant, Spring 1991 



,<;. 
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Table 4.4.2-4. Benthic Macminvtrtcbnte Occurrence In Woman Cheek Watershed at Rocky Flab Plant, Spring 1991 

(S) =Stream habitat 
(P) = Pond hahitat 
Some pond and stream sites were not sampled duc to low flow conditions. 



Table 4.4.24. Benthic Macroinvertebrate Occurrence in Woman Crcek Watclsbtd at Rocky Flats Plant, Spring 1991 

SPECIES 

I Woman M watashtd I 
Smart Ditch South lotemptor Ditch 

Site 1 (P) I Site 2 (P) Site 2 (S) I Site 3 (S) I Site 4 (S) I Site 5 (S) I Site 6(P)  
WSPNI I SEPNI SW36 I WOSPl I SW70 I SW63 I SWC2 

Class: PELECYPODA (dam) 
Snhacrium so. I I I 1 x 1  X I  i I 

Phylum: MOLLUSCA I 
Clam: GASTROPODA (ennib) 
Phvsella sn. I I I 1 x 1  X I  X I  

Tohl Tau Prtsent 
Phylum: ANNEUDA 
0n-k OUGOCHAEIA (wumm) 

Told Tan Rmcot 
Unidentified Oligohaeta \ 

I I 

Tobl Tmxa Rmcnt I 01 01 01 11 11 11 0 

Snhacrium so. I I I 1 x 1  X I  i 
Class: PELECYPODA (dam) 

01 01 01 11 11 01 0 

X 1 x 1  1 x 1  X I  X I  X 
11 11 01 11 11 11 1 

I Tobl Tmxa 

I 
u 
0n-k OUGOCHAEIA (u ---, 
Unidentified Oligohaeta \ 

I 

I X 1 x 1  1 x 1  X I  X I  X 

I PhYlu 
01 01 01 11 11 01 01 

I 1 

I 
ErpMclla pundata I 1 x 1  I I I I 
Tobl Tau Rurcnt 01 11 01 01 01 01 0 
Phylum: AR’IHROPDDA I 
Ordca: DECAPODA (mytiah) 
Camharinae 1 I I I I I I 
Pacifastacus leniuscdus 1 x 1  

Pagc 5 of 7 



Table 4.4.24. Benthic Wnohvel.abratc Occurrence in Woman Cnek Wakrahed at Rocky Flata Plant, Spring 1991 

Corixidac 

Told Taxa k n t  
Tnchocorua sp. 

I Woman Creek Wstashcd 1 

X 
X 

0 0 0 0 0 0 2 

I SmUtDitCh South lntaccptor Ditch I 
I I Site 1 (P) I Site 2 (P) I Site 2 IS) I Site 3 (S) I Site 4 (S) I Site 5 6) I Site 6 (P) 

Bermus sp. X 
Dyliscidae 
Halidus SP. 

ISPeCles 

X 
X 
X 

. , .  . _ .  . ,. . . ,. . ,. . ,  1 WSPNI I SEPNI I S W M  I WOSPl I SW70 I SW63 I SWC2 1 

Hyda ficus sp. 

Tobl T.n b o t  
Oreodytes sp. X 

0 0 0 3 0 1 0 

I Chaobwvs olbins I I 
I Chanhrus SIX 

Alobnflus sp. 
Bezzia sp. 
Chaefnrkrdius sp. 
Chaobwvs olbips 
Chanhrus SIX 

X 
X 
X 

X 
X X 

Alobnflus sp. 
Bezzia sp. 
Chaefnrkrdius sp. 

X 
X 
X 

l x l x l  
I I I 1 x 1  

.~ 

1 x 1  
Chironomus sp. X X 
Cladnlanylarsus sp. 

I 
X X I  X 

Cricofops trcmulus grp. 
Cricofopus tri/ascia sp. 
Cricn~npus (Isocladius) 
crVDh&rOnOmUS SD. 

x X 
X 

X 

Nnnncladius sp. I I 1 x 1  I I I 
Orfhncladius (Orthrrlndiirs) sp. 1 x 1  I x  

*. 
Dicrofendipes sp. 
Endochironomus sp. 

' Page6017 

X X X 
X 

Glypofendipes sp. 
Micro fendips sp. 
Mrinnpelopia sp. 

X X 
X 

X 



T8Mc 4.4.2-4. Btnthic Manohvertcbnte oocUncncc in Woman Chek Watershed at Rocky Flats Plant, Spring 1991 

Woman Creek Watmhed 
smut Ditch I South I o t a a d o r  Ditch 

SPECWS 
Parachirmomus sn. 

Site I (P) Sile 2 (P) Site 2 (S) Sile 3 (S) Site 4 (S) Site 5 (S) Site 6 (P) 
WSPNl SEPNl SW36 WOSPl SW7U SW63 SWC2 

X 
Parotonyfarsus sp. 
Porafendijxs sp. 
Phaenopsccfra sp. 
Polvvedilum (Potvcedilum) 

X 
X 

X 
X 

I Tamtarsus sn. I I I 1 x 1  1 x 1  I 

Prmlodius sp. 

Psccfroclodius sp. 
Siiciochirmnmur sp. 
Tanypts sp. 

I nienemannimvia I I 1 x 1  1 x 1  I I 

X X X X X X 
X X 

X 
X X 

I I 1 x 1  I I I 
31 4 1  71 71 , 91 S I  14 

Tohl Tur: 
Ismaft Ditch 61 

(S) =Stream hatitat 
(P) = Pond habitat 
Some pond and stram site3 wwc not sampled due to low stream conditions. 

J .I,. , .. . .....! 
..I..(., -;..i,. 'i 

Page 7 of 7 
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Table 4.4.2-5. Benthlc Mmolnvcxtebnte Ocrmrtence ln Woma Creek Watershed at Rocky Flae Plant, Fa11 1991 

IClw: CRUSTACEA 



1:: 
? :  ..... . ..a ...,, ':' 

-.L. 
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Table 4.4.2-5. Benthic Macroinvextebrate Occurrence in Woman Creek Watershed at Rocky Flats Plant, Fall 1991 



'.'" 
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Choohnrus sp. 
Chir0nnnu.s sp. 
Clinoccra sp. 
Corynnncura sp. 
Cricotopuc trqa rcia rp. 

Table 4.4.2-5. Benthic Macroinvertebrate Oocumnce ia Woman Crcek Watershed at Rocky Flab Plant, Fall 1991 

X 
X X X X X X X 

X 
X X 

X X X 

Page 3 of 5 

Paracynws sp. X 
Rhizclmis sp. X X 
Uvarus SD. X 

01 01 01 



. ,  . ,:. 
*..;<:.. :.. , 
' , . * I  .<,..*? ., ."j. 

sPaxt?s 
Cricdnpus (Iroclodius) sp. 
Cryptochhirmomus sp. 
culicoidcs sp. 

Page 4 of 5 

Sile 2 (S) Sile 3 (S) Site 4 (S) Site 5 (S) Site 6(S) Site 7 (P) S i i S  (S) Site I (V) Site-2 (P) Site 1 (s> Sile 3 (S) Site 4 (STSiK6 (P) 
SW39 SW33 SW104 WOK12 WORI3 SWCl WOK11 WSPNl SEPNl SW38 WOSPl SW70 SWC2 

X 
X 

X 

Table 4.4.2-5. Benthic Macroinvertebrate Occumncc in Woman Creek Watershed at Rocky Rete Plant, Fall 1991 

i 
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Table 4.4.2-5. Benthic Macroinvertebrate Oamrcnce in Woman Creek Watmbcd at Rocky Flats a n t ,  Fall 1991 

Total Tua: 

smut Ditch 7 
WormnCruk m 

South h t a a p r  Ditch 18 

ITohl lkxa for Woman Creek W~bcnkd 871 . 

(S) = Strcam habitat 
(P) = Pond habitat 
Some pond and stream sit*, were not sampled due to low flow conditions 

, 



Table 4.4.2-6. List of Species and Rclrtive Abundance of Fish Colltcted at Rocky Flats Plant, 1991 
Page 1 of 2 

Total Spcda: 
[Woman Creek 7 

I Woman Occk Watershed I 

Total Sptdm: 
ISouth Intuaptor Ditch 11 Total Species for Woman Creek W a k d e d  7 

Total Spcies: 

(S) =Stream habitat 
(P) = Pond habitat 

IWalnut Cnek 1 Told Sp&a for Walnut Creek Waknhcd 3 
H = Species in over 75% of collection. 
M = Species in 25% to 74% of collection. 
L = Species in fewer than 25% of collection. 



Table 4.4.24. List of Species and Relative Abundancc of Fish Collected at Rocky Flats Plant, 1991 

stoncroIler L 
Carp L 
Gold Fish L 
Fathead Minnow M L 

I Rock Crock I 

stoncroIler L 
Carp L 
Gold Fish L 
Fathead Minnow M L 

ILarnemouthBass I I H I  I I I 

.I-. 

.,...:? 
1 -  

I Plant Sik 
ISPECIES I Ponds I Streams 

Golden Shiner 1 L 1  L 
Creek Chub I L I  M 

White Sucker I L l  L 
SUCKER FAMILY 

SUNFISHFAMILY 
Green Sunfish M L 

Total Spacia: 7 6 
Largemouth Bass L L 

tMINNOW FAMILY 1 

.. i: 
i:. . ., . ., ....- ...- 

i .:e*- 

I T O ~  s p i a  for R- m e  Plant 9 
H = Species in over 75% of collection. 
M = Spcaes in 25% to 74% of collection. 
L = Species in fewer than 25% of collection. 

(S) = S h a m  habitat 
(P) = Pond habitat 

Page 2 of 2 
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SPECIES 

Table 44.2-7. Phytoplankton Ocwrcnce in Walnut Cretk Watershed at Rocky Flats Plant, Fall 1991 

Site 1 (P) I Site 2 (P) I Site 3 (P) 1 Site 4 (P) I Site 6 (P) I Site 1 (P) I Site 1 (P) 
S W A l  1 SWA2 1 SWA3 I SWA4 I S W 0 3  I SWLFP I CP3 

Walnut Creek WiteRhed 
ITributnrv k l a v  Pit 

Navicula capitato X 
Naucula cryptocephola X X X X X X 
Nauarla m u l a  X 

Pinnularia divergens var. bacillaris X 
Pleurosigma sp. X X 
Surirel.bowta . X 
Synedra delicatissima X X X 
Total Sadts Pnsent 13 2 13 a 13 a 4 

Total Tua for Walnut Creek Watershed 44 

(P) = P a d  habitat 
No spring samples were gathered. 
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Table 4.4.2-8. Periphyton Occumnce m Walnut Creek Watushed at Rocky Flats Plant, Fall 1991 

Total Taxa: 
Walnut Creek 41 
South Walnut Creek 45 

ITotal Tag for Walnut Creek Waterahcd 641 

(1) Stephawdiscus astraea var. minutula 
(P) = Pond habitat 
NO spring samples welc gathered. 
Some pond and stream sites were not sampled due to low flow conditions. 



Tible 4.4.2-9. Benthic Miminvatcbntt O c w n n a  in Walnut Creek Watershed at Rocky Flats Plant, Spring 1991 

[Total Tru for Walnut C r a t  WIkrahCd 16 
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Table 4.4.2-10. Benthic Macminvatebnte Occurrence in Walnut crtek Watershed at Rocky Flats Plant, Fall 1991 

Phylum: ARTXROPODA I 
Class: ARACHNIDA I 
otdet=HYDRACARINA (mites) 
Unidentified Hydracanna I I 1 x 1  I I I 1 x 1  
T o t a I , b  Present 0 1  0 1  11 0 1  0 1  0 1  0 1  11 0 
C l a ~ :  CRUSTACEA 

Total Taxa Pnsent I 2 1  0 1  4 1  2 1  31 11 0 1  0 1  1 
OrQ: OWNATA (dragonflia nod darrrsclfh) 



Page 

TiMe 4.4.2-10. Benthic Maminvcrttbnte Ocavrrna in Walnut creek Watershed at Rocky Flats Plant, Fall 1991 

2013 I 



Page 3 of 3 

Table 4.4.2-10. Benthic Mauoinvatebnte Ocarmna in Walnut creek Watershed at Rocky Flats Plant, Fall 1991 

Total Tam: 

ISoutb Walnut Creek 441 

[Total Thxa for Walnut Creek Watersbed 59 

(S) =Stream habitat 
(P) = Pood habitat 
Some pond aod stream sits were oot sampled due to low flow conditions 

0 
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Table 4.42-11. Phytoplankton Occurrence m Rock Creek Witasbed at  Rocky Rats Plant, Fall 1991 
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TrMe 4.4.211. Pbytaplrnkton Occumna in Rock Creek Watersbed rt Rocky Flats Plant, Fall 1991 
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Table 4.4.2-11. Phytoplankton Occuncnct in Rock Creek Watershed a t  Rocky Flats Plant, Fall 1991 

ITomI 6 for R& Cruk Wattmhed 791 

(S) = Stream habitat 
(P) = Pond habitat 
No spring samples were gathered. 
Som ponds and stream sites were not sampled due to low flow conditions. 
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Achnanthct Iancedat&&r dubia I X 

(Lulacoseim italic0 var. tcnuissima x X X 

Achrnnlha linearis X 
AchaaMhcs minudssbna X X 

---_I__-- 

Table 4.4.2-12 Periphyton Occurrarce in Rock Creek Watershed at Rocky Flats Plant, Fall 1991 
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TaluIlana jloccdosa X 

Tow lhxa at Sampk Site: 15 21 12 27 38 25 
Total Speciu R g c n t  10 11 5 10 19 17 

Table 4.4.2-12 Periphyton Occunencc m Rock Creek Watershed at Rocky Flats Plant, Fall 1991 

lTotll Taxa for Rock Creek Waterabed 631 
~~~ ~~ 

(S) =Strum hatitat 
(P) = Pond batitat 
No spring samples were gathered. 
Some pond and stream s i b  were not sampled due to low flow conditions. 
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Table 4.4.2-13. Benthic Macroinvertebrate Occurrence in Rock Creek Watershed at Rocky Flats Plant, Spring 1991 

Page 1 of 3 

I Baetis bicaudatus I I I I I I X I I I I I 
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Table 4.4.2-13. Eknthic Mac~~inveaebnte Oocumna in Rock Creek Waterabed at Rocky Flits Plant, Spring 1991 



Table 4.4.2-13. Benthic Microinvertcbntc Occumnce in Rock Creek Witcrebed i t  Rocky Flab Plant, Spring 1991 

Parachirmomus sp. 
P e n c m a  sp. 
Polmedilum (Pobvedilum) 

Page 3 of 3 

X 
X X 

X 

I 

Prcrckrdius sp. 

Psectrocladrus sp. 
Rhecrcncotopus sp. 
Rheotanytarsus sp. 
Simulium sp. 
Tanytorsus sp. 
7hienemannimyia sp. grp. 
Zawrelrmyia sp. 
Tohl Tan h a c o t  
Total Tur at Sample Sitt: 

1 x 1  

X X 
X X 

X 
X X X X X X 

X X X X 
X 
X X X 

X 
4 0 1 8 3 0 9 7 5 9 2 5 
6 1 1 10 5 4 21 13 10 l2 7 13 

(S) =Stream habitat 
(P) = Pond habitat 

Some pond and stream sites were not sampled due to low flow conditions. 
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Table 4.4.2-14. Benthic Macminvertcbrate Occumna in Rock Creek Watcnrhcd at Rocky Flats Plant, Fall 1991 



Page 2 of 4 

Table 4.4.2-14. Benthic kGcroinvertebnte Occumna tn Rack Crcek Watershed rt Rocky Flats Plant, Fa11 1991 



Table 4.4.2-14. Benthic Macxoinvertcbnte Occunena in Rock Creek Watcmhed at Rocky Flats Plant, Fall 1991 
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Table 4.4.2-14. Benthic h4aminvertebnte Occumnce in Rock Creek Watelehed at Rocky Flab, Plant, Fall 1991 

(S) =Stream habitat 
(P) = Pond habitat I 

Some pond and stream sites were not sampled due lo low flow conditions. 
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Table 4.5.1-1. Threatened and Endangered Species With Potential Habitat at RFP 
‘ 2  

.>*’ 

Status * Common Name Scientific Name 

Federal Threatened Plant Species 
Plateau Lady’s Tresses Spiranthes diluvialis 

Federal Candidate Plant Species 
Colorado Butterfly Plant 
Bell’s Twinpod Physaria bellii 

Gaura neomexicana vu.  coloradensis 

Colorado Plant Species of Special Concern 
Too thcup Rotala ramosior 
Gay-feather Liatris ligulistylis 
Forktip Threeawn’ Aristida . basiramea 

Federal Endangered Wildlife Species 
Bald Eagle’ Haliaeetus leucocephalus 
Peregrine Falcon’ 
Whooping Crane Grus americana 
Piping Plover Charadrius melodus 
Least Tern Sterna antillarum 
Black-footed Ferret Mustela nigripes 

Falco peregrinus (2 Subspecies) 

Federal Candidate Wildlife Species 
Plains Topminnow Fundulus sciadicus 
Texas Homed Lizard Phrynosoma cornutum 
White-faced Ibis Plegadis chihi 
Harlequin Duck Histrionicus histrionicus 
Ferruginous Hawk Buteo regalis 
Western Snowy Plover 
Mountain Plover Charadrius montanus 
Black Tern Childonias niger 
Long-billed Curlew Numenius americanus 
Preble’s Meadow Jumping Mouse Zapus hudsoniur preblei 
Fringed-tailed Myotis Myotis thysanodes pahasapensis 
Swift Fox Vulpes velox 

Charadrius aiexandrinus nivosus 

Threatened 

c- 1 
c-2 

CO-3 
CO-3 
CO-3 

Endangered 
Endangered 
Endangered 
Endangered 
Endangered 
Endangered 

c-2 
c -2  
c-2 
c -2  
c-2 
c-2 
c - 2  
c -2  
c-c3 
c - 2  
c -2  
c -2  

’ Category 1 (C-1) USFWS has enough data to propose listing‘(USFWS 1990.1991); Category 2 (C-2) USFWS has data 
indicating vulnerability (USFWS 1990, 1991); Category CC3 species more abundant than originally thought; Taxa rare 
in Colorado (CO-3) (CNAP 1991). 

Species that have been identified at Rocky Flats Plant. 1 



Table 5.1-1. Arul Comparison of Vegetation Communitica for Wattmbcda at Rocky nata Plant, 1991(1) 

LT ROCKY FLAn PLAN? WATERSHEDS A 
w 

WOMAN CREEK 
ACRES PERCENT 

43 1 36 
428 36 

3 21 
2243 45 
1541 43 

86 85 

475 I 661 I 

~~ II 9 1  9 
Reclaimed Grassland I 324 I 6 1  1 II 565 I 229 I 

I 29 I 01 Tree Plantings 130 
Disturbed Areas 410 - 500 II 171 I 785 I 3 18 

lTall Upland S h b  I 230 I 0 

Short Upland Shrub 220 

Bottomland Shrub 210 8 1  16 

77 I 35 

2827 I I  2169 
(1) Values approximated from Vegetation Map. 

(2) 1 Hectare = 2.47 Aues 

. 



:_ .. .;: ... , . yp$ .*. 

APPENDIX A 

BACKGROUND INFORMATION USED 
FOR ANALYSIS 



Physical Environment 

Hach Co., Inc. 1980. Methods Manual, Hach Direct-reading Engineer’s Laboratory, Model DR- 
EW4. The Hach Co., Inc., Loveland, CO. 

Robson, S.G. 1983. Hydraulic Characteristics of the Principal Bedrock Aquifers in the Denver 
Basin, Colorado, U.S. Geological Survey Hydrologic Investigations Atlas HA659. 

Robson, S.G., J.C. Romero, and S. Zawistowski. 1981a. Geologic Structure, Hydrology, and 
Water Quality of the Arapahoe Aquifer in the Denver Basin, Colorado: U.S. Geological 
Survey Atlas HA-647. 

Robson, S.G., A. Wacinski, S. Zawistowski, and J.C. Romero. 1981b. Geologic Structure, 
Hydrology, and Water Quality of the Laramie-Fox Hills Aquifer in the Denver Basin, 
Colorado: U.S. Geological Survey Atlas HA-650. 

Scott, G.R. 1975. Cenozoic Surfaces and Deposits in the Southern Rocky Mountains in 
Cenozoic History of the Southern Rocky Mountains, Curtis, B. F. (ed.); Geological Society 
of America Memoir 144, p. 227 - 248. 

b 

Scott, G.R. 1972. Geologic Map of the Momson Quadrangle, Jefferson County, Colorado, U.S. 
Geological Survey Miscellaneous Geologic Inventory Map I-790-A. 

_. d’ Scott, G.R. 1970. Quaternary Faulting and Potential Earthquakes in East-Central Colorado: 
U.S. Geological S w e y  Prof. Paper 700-C, P. C l l  - C18. 

Scott, G.R. 1963. Quaternary Geology and Geomorphic History of the Kassl’er Quadrangle, 
Colorado; U.S. Geological Survey Prof. Paper 421-A. 

Scott, G.R. 1960. Quaternary Sequence East of the Front Range Near Denver, Colorado. Guide 
to Geology of Colorado, by Weimer, R.J. and J.D. Haun (eds.); Geological Society of 
America, Rocky Mountain Association of Geologists, Colorado Scientific Society, p. 206-21 1. 

Algae 

Patrick, R., and C.W. Reimer. 1966. The Diatoms of the United States. Vol. I. Monographs 
of the Academy of National Science, No. 13, Philadelphia, PA. 

Patrick, R., and C.W. Reimer. 1975. The Diatoms of the United States. Vol. 11, Part 1. 
Monographs of the Academy of National Science. No. 13, Philadelphia, PA. 

Prescott, G.W. 1962. Algae of the Western Great Lakes Area. William. C. Brown Co. 
Publishers, Dubuque, IA, 977 pp (Rev. Ed.). 

Prescott, G.W. 1970. How to Know the Freshwater Algae. William C. Brown Co. Publishers, 
Dubuque, IA, 283 pp. 



Tiffany, L.H., and M.E. Britton. 1952. The Algae of Illinois. Hafner Publishing Co. New 
York. 407 pp. 

Terrestrial Plants 

Branson, F.A., R.F. Miller, and I.S. McQueen. 1965. Plant Communities and Soil Moisture 
Relationships Near Denver, Colorado. Ecology 46(3):3 1 1-3 19. 

Dom, R.D. 1977. Manual of the Vascular Plants of Wyoming. Garland Publishing, Inc., NY. 

Great Plains Flora Association (GPFA). 1977. Atlas of the Flora of the Great Plains. University 
kes s  of Kansas. 

Great Plains Flora Association (GPFA). 1991. Flora of the Great Plains; University Press of 
Kansas. 

Harrington, H.D. 1954. Manual of the Plants of Colorado. Swallow Press Inc., Chicago. 

Hermann, F.J. 1970. Manual of the Carices of the Rocky Mountains and the Colorado Basin. 
Agricultural Handbook B74, USDA, Forest Service. 

Hitchcock, A.S. 1971. Manual of the Grasses of the United States, Vol. I and II, 2nd Ed. A. 
Chase, (ed.) Dover Publications, NY. 1051 p. 

Hotchkiss, N. 1970. Common Marsh Plants of the United States and Canada. Resource 
Publication No. 93., U.S. Fish and Wildlife Service, Patuxent Wildlife Research Station, 
Laurel, MD. 99 p. 

Hotchkiss, N. 1967. Underwater and Floating-leaved Plants of the United States and Canada. 
Resource Publication No. 44. U.S. Fish and Wildlife Service, Patuxent Wildlife Research 
Station, Laurel, MD. 124 p. 

Keammerer, W.R. 1987. Plains Ecosystems Vegetation Studies in Adams and Arapahoe 
Counties, Colorado. Morrison-Knudsen Engineers, Inc., Denver, CO. 

Prescott, G.W. 1980. Aquatic plants. W.C. Brown and Co., Dubuque, Iowa. 158 p. 

Range Plant Handbook; USDA Forest Service; Dover Publications, Inc. NY. 1988. 

Vestal, A.G. 1914. Prairie Vegetation of a Mountain-front Area in Colorado. Botanical Gazette. 
581377-399. 

Weber, W.A. 1976. Rocky Mountain Flora, 5th Ed. Colorado Associated University Press, 
Boulder. 479 p. 



-. 
j." - -  

Weber, W.A. 1974. Inventory of Herbarium Collection at Rocky Flats Site. Report Submitted 
to Rockwell International, Rocky Flats. 

, - ?-' 

Zimdahl, R.L. 1983. Weeds of Colorado. Cooperative Extension Colorado State University; 
Bulletin 521A. , 

I Invertebrates 

Bierne, B.P. 1955. Collecting, Preparing and Preserving Insects. Canadian Dept. of Agricultural 
Entomology, Publication No. 932. 

Bland, R.G. 1978. How to Know the Insects. W.C. Brown Co., Dubuque, Iowa. 409 p. 

Borror, D.J., Triplehome, and Johnson. 1989. Introduction to the Study of Insects, 6th Ed. 
Saunders College Publishing. 

Brown, H.P. 1976. Aquatic Dryopoid Beetles (Coleoptera) of the United States. Water 
Pollution Control Research Series 18050 ELD04/72, U.S.E.P.A., Cincinnati, Ohio. pp. 82. 

Edmunds, G.F., Jr., S.L. Jenson, and L. Bemer. 1976. The Mayflies of North and Central 
America. University of Minnesota Press, Minneapolis. 

- ,  Hodges, R.W., et al. 1983. Check List of the Lepidoptera of America North of Mexico. E.W. _ -  
Classey and Wedge Entomological Research Foundation, London. 

Klemm, D.J. (ed.). 1985. A guide to Freshwater Annelida (Polychaeta, Naidid, and Tubificid 
Oliogochaeta, and Hirundinea) of North America. KendalWunt, Dubuque. 

Lehmkuhl, J. 1978. How to Know the Aquatic Insects. W.C. Brown Co., Dubuque, Iowa. 

Miller, L.D., and F.M. Brown. 1981. A Catalogue/Checklist of the Butterflies of America, 
North of Mexico. The Lepidopterists' Society, Memoir No. 2. 

Oman, P.W., and A.D. Cushman. 1948. Collection and Preservation of Insects. U.S. Dept. of 
Agriculture Miscellaneous Publication No. 60 1. 

Peckarsky, B.L., S.I. Dodson, and D.J. Conklin. A Key to the Aquatic Insects of Streams in the 
Vicinity of the Rocky Mountain Biological Lab, Including Chironomid Larvae from Streams 
and Ponds. Colorado Division of Wildlife, Denver. 

Pennak, R.W. (ed). 1989. Fresh-Water Invertebrates of the United States, 3rd Ed. John Wiley 
& Sons, Inc. 

0 .  2 %  Stewart, K.W., and B.P. Stark. 1988. Nymphs of North American Stone Fly Genera 
;o (Plecoptera). The Entomological Society of America. pp. 460. 



Waltz, R.D., and W.P. McCafferty. 1979. Freshwater Springtails (Hexapoda: Collembola) of 
North America. Res. Bull. Purdue University Agriculture Exp. Station. 960: 1-32. 

-5. ..;. 
*., r;_i .- - 

Weiderholm, T. (ed.). 1983. Chironornidae of the Holarctic Region: Keys and Diagnoses 
Part 1. Larvae. Entomological Scandinavia, Lund, Sweden. Supplement No. 19. 

Wells, S.M., R.M. Pyle, and N.M. Collins. 1983. The lUCN Invertebrate Red Data Book. I 

IUCN, Gland, Switzerland. 

Tilden, J.W., and A.C. Smith. 1986. A Field Guide to Western Butterflies. Houghton/Mifflin 
Co., Boston. 370 p. 

- Fishes 

Ellis, M.M. 1914. Fishes of Colorado. University of Boulder, Boulder, CO. 136 p. 

Li, H. 1968. Fishes of the South Plane River Basin. Unpublished M.S. Thesis. Colorado State 
University, Fort' Collins. 110 p. 

W-W Services. 1976. A Fisheries Inventory. W-W Services Limnological & Potamological 
Studies, Denver, CO. 

>*. ;.. ; 
I., .. 4 . \.-, . --, i.. ,. ;..- ... .. Woodling, J. 1985. Colorado's Little Fish: A Guide to the Minnows and Other Lesser Known 

Fishes in the State of Colorado. Colorado Division of Wildlife, Denver. 

Woodling, J. 1980. Game Fish of Colorado. Colorado Division of Wildlife, Denver, CO. 

Tomelleri, J.R., and M.E. Eberle. 1989. Fishes of the Central United States. University of 
Kansas hress, Lawrence. 226 p. 

Reptiles and Amphibians 

Hammerson, G.A., and D. Langlois. 198 1. Colorado Reptile and Amphibian Distribution 
Latilong Study, 2nd. Ed. Colorado Division of Wildlife, Denver, CO. 24 p. 

Hammerson, G.A. 1986. Amphibians and Reptiles in Colorado. Colorado Division of Wildlife, 
Denver. 

;r ... .., ~. '. : . .. 



American Ornithologists’ Union. 1985. Supplement to the Checklist of North American Birds, 
6th Edition. AOU, Washington, D.C. 

American Ornithologists’ Union. 1983. Checklist of North American Birds, 6th Ed. , 

Washington, D.C. 

Andrews, R., and R. Righter. 1992. Colorado Birds. Denver Museum of Natural History. 

Bailey, A.M., and R.J. Niedrach. 1965. Birds of Colorado, Vols. I and II. Museum of Natural 
History, Denver, CO. 

Call, M.W. 1978. Nesting Habitats and Surveying Techniques for Common Western Raptors. 
Technical Note TN-316. USDI Bureau of Land Management, Denver. 

Diem, K.L., and K.H. Lu. 1960. Factors Influencing Waterfowl Censuses in the Parklands, 
Alberta, Canada. Journal of Wildlife Management 24:113-133. 

Emlen, J.T. 1984. An Observerspecific, Full-season, Strip-map Method for Censusing Songbird 
Communities. The Auk 101:730-740. 

Emlen, J.T. 1977. Estimating Breeding Season Bird Densities From Transect Counts. The Auk 
94~455-468. 

Emlen, J.T. 1971. Population Densities of Birds Derived from Transect Counts. The Auk 
881323-342. 

Holt, H.R., and J.A. Lane. .1988. A Birder’s Guide to Colorado. L&P Press. 

Kingery, H.E. 1987. Colorado Bird Distribution Latilong Study. Colorado Division of Wildlife, 
Denver. 

Ralph, C.J., and J.M. Scott (eds). 1980. Estimating Numbers of Terrestrial Birds. Cooper 
Ornithological Society. Studies in Avian Biology No. 6. Allen Press, Inc., Lawrence, KS. 
630 p. 

International Bird Census Committee. 1970. An International Standard for a Mapping Method 
in Bird Census Work. Audubon Field Notes. 24:722-726. 

Mikol, S.A. 1980. Field Guidelines for Using Transects to Sample Nongame Bird Populations. 
U.S. Fish and Wildlife Service, Western Energy Land Use Team. FWS/OBS-80/58. 



Mammals 

Armstrong, D. 1975. Distribution of Mammals in Colorado. Museum of Natural History, 

-.  
.. e'<' 

University of Kansas, Lawrence. 

Bean, J.R. 1981. Indices of Predator Abundance in the Western United States. U.S. Fish and 
Wildlife Service. Division of Wildlife Management, Pocatello, ID. 

Bissell, S.J., and M.B. Dillon. 1981. Colorado Mammal Distribution Latilong Study. Colorado 
Division of Wildlife, Denver. 20 p. 

Burt, W.H., and R.P Grossenheider. 1976. A Field Guide to the Mammals of North America 
North of Mexico. 

Carley, C.J. 1973. Development of Coyote Census Techniques. Presented to the Joint Annual 
Meetings of the Colorado Chapter of the Wildlife Society and the Colorado Section of the 
Society for Range Management. 

Chapman, J.A., and G.A. Feldhamer (eds). 1982. Wild Mammals of North America. The John 
Hopkins University Press, Baltimore. 

Clark, T.W., T.M. Campbell HI, M.H. Schroeder, and L. Richardson. 1984. Handbook of 
Methods for Locating Black-footed Ferrets. Wyoming BLM Wildlife Technical Bulletin 
No. 1. 

1981. Suggested Guidelines for Black-footed Ferret 
Surveys. Biota Research Agency Report. 

I .' 
.,- 

Clark, T.W., and T.M. Campbell 111. 

Emngton, P.L. 1963. Muskrat Populations. Iowa State University Press, Ames. 665 p. 

Hall, R.E. 1981. The Mammals of North America, Vols. I and 11. John Wiley and Sons, Inc. 

Murie, O.J. 1974. A Field Guide to Animal Tracks. Houghton/Mifflin Co., Boston. 

Stoecker, R.E. 1982. A Moving Transect Method for Estimating Relative Abundance of Small 
Mammals. Proceedings: Issues and Technology in the Management of Impacted Western 
Wildlife. Steamboat Springs, CO. 

Winsor, T.F., and F.W. Whicker. 1980. Pocket Gophers and Redistribution of Plutonium in 
Soil. Health Physics. 39:257-262. 

e 



>k% General Ecology 
'G 

..A -. 
% , :.I 

Brown, L.J.M. 1980. Demography, Distribution and Seasonal Adaptation of Small Mammals 
in a Colorado Piedmont Grassland. Ph.D. Dissertation, University of Colorado, Boulder. 

Burnham, K.P., D.R. Anderson, and J.L. Laake. 1980. Estimation of Density From Line 
Transect Sampling of Biological Populations. Wildlife Monograph No. 72. 

Cochran, W.G. 1977. Sampling Techniques. John Wiley and Sons, NY. 

Coenenberg, J.D., E.J. Depuit, and W.H. Willmuth. 1977. Wildlife Habitat Classification 
System and Habitat Types - Southeast Montana. Montana Agricultural Experimental Station, 
Miles City. 41 p. 

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and 
Deepwater Habitats of the United States. U.S. Fish and Wildlife Service FWS/OBS - 79/31. 
103 p. 

Davis, D.E., and R.L. Winstead. 1980. Estimating the Numbers of Wildlife Populations: 
Wildlife Management Techniques Manual. The Wildlife Society, Washington, D.C. 

Eberhart, L.L. 1978. Transect Methods for Population Studies. Journal of Wildlife Management 
42: 1-31. 

, ." 
Franzreb, K.E. 1977. Inventory Techniques for Sampling Given Populations. U.S. Dept. 

Interior, BLM. 17 p. 

Marr, J.W. 1967. Ecosystems of the East Slope of the Front Range in Colorado. University of 
Colorado Student Biology Series. 8: 1 - 134. 

Platts, W.S., W.F. Megahan, and G.W. Minshall. Methods for Evaluating Stream, Riparian and 
Biotic Conditions. USDA, Forest Service. Intermountain Forest and Range Experiment 
Station, Ogden, UT. General Tech. Report INT-138. 70 p. 

Storer, T.I., R.L. Usinger, R.C. Stebbins, and S.W. Nybakken. 1972. General Zoology. 5th Ed. 
McGraw-Hill Publ.. NY. 

Torres, J., S. Bissell, G. Craig, W. Graul, and D. Langlois. 1978. Essential Habitat for 
Threatened or Endangered Wildlife in Colorado. Colorado Division of Wildlife, Denver, CO. 
84 p. 

. *.. 
.-. ..  . . .  ... ) 
. '? 

. ..' 



Background Literature 

American Public Health Association (APHA). 1985. Standard Methods for the Examination of 

". 
.*. :. .\ 
,$ 

::::a, 

Water and Wastewater, 16th Ed. APHA, New York, NY. 1193 p. 

Bodeck, H.G. 1964. Natural History of the Boulder Area. University of Colorado Museum, 
Leaflet No. 13., University of Colorado, Boulder. 

U.S. Department of Energy (DOE). 1980. Final Environmental Impact Statement: Rocky Flats 
Plant Site, Golden, Jefferson County, Colorado. Volumes 1, 2, and 3. U.S. Department of 
Energy Report, Washington, D.C. DOEEIS-0064. 

DOE. 1990. Background Geochemical Characterization Report, Rocky Flats Pant, 1989. 

DOE. 1990. Draft Geologic Characterization Report for US. DOE Rocky Flats Plant, January 
1990. 

DOE. 1990. Rocky Flats Plant Site Environmental Report for 1989: January through December, 
1989; EG&G, Rocky Flats Plant, Golden, Colorado, Report RFP-ENV-89. 

DOE. 1990. Wetlands Location Map, Rocky Flats site. 

DOE. 1990. Wetlands Assessment: Rocky Flats Site. 

Tracer Research, Inc. 1986. 
'., 
y 

= J" 
. _  

Shallow Soil Gas Investigation of the Rocky Flats Plant, -2 

Golden, CO. 



APPENDIX B 

SPECIES LISTS 



Page 1 of 4 

PhytoplanLton Species List, R o c b  Flats Plant, 1991 

SCENTIFICNAME COMMON NAME 

CYANOPHYTA (10 Species) BLUEGREENALGAE 

Aphunocapsa delicatksima 
Aphanocapsa elachisa 

Merumopdia tmissima 
Oscillatoria acutissima 
Oscillatoria limnetica 
Oscillatoria sp. 
Phonnidium tenue 
Spirulina laissima 
Synechococcus sp. 

CHLOROPHYTA (20 Specks) GREENALGAE 

chroococcrrs sp. 

\ 

Ankistrodesmus falcants 
Chlamydomonas sp. 
Chlorella ellipsoidea 
Chlorococcum humicola 
Cosmarium sp. 
Crwigenia tetrapedia 
Crucigenia quadrata 
Lagerhehia quadriseta 
Microspora tumidula 
Oocysris pusilla 
Pediastnun boryanum 
Scenedesmus abundans 
Scenedesmus acwninatwn 
Scenedmnus acuminatus 
Scenedesmus bijuga 
Scene&smus incrassatulua 
Scenedesmus quadricauda var. longispina 
Seknastmm minutum 
Sphaerocystis schroeteri 
Tetraedron m i n k  

PYRRHOPHYTA (1 Species) 

Peridinium cinctwn 

i 

DINOFLAGELLATES 
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SQENIlFICNAME COMMON NAME 

EUGLENOPHYTA (1 Species) EUGLENOIDS 

Euglena sp. 

CRYPTOPHYTA (3 Species) CRYPTOMONADS 

chrmmonas sp. 
Cryptamonas erosa 
Rhodomo~s  minuta 

CHRYSOPHYTA (80 Species) 

Achnanthes aigua 
Achnanthes hauckiana 
Achnanthes lanceolata 
Achnanthes hnceolata var. dubia 
Achnanlhes lineark 

Achnanthes mbuuissima 
Amphipleura pellucida 
Amphora sp. 
Amphora ovalis 
Amphora ovalir var. affink 
Amphora perpusilla 
Aulacmeira ualua var. tenuissima 
Caloneis bacihm 
Calineir lewirii 

Cocconeir placentula 
Cocconeis placentula var. euglypta 
Cocconeir palacentuh var. lineata 
Cyclotelik mmegiainiana 
Cyclotiella ocellata 
Cymatopleura solea 
Cymbelh minuta 
Cymbelik muelleri 
Cymbelh sinuata 
Cymbella tllmida 
Epithemia sorea 
Epuhemia sorer 

t 
.J+ Achnanthes microcephala 

cocconeisped~ulus 

r T  :, Epithemia turgid0 

DIATOMS/GOLDEN-BROWN ALGAE 
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SCIENTLFICNAME COMMON NAME 

Epuhemia sp. 
Eunotia curvata 
Fragilaria brevistrata 
Fragilaria construm 
Fragilaria crotonensis 
Fragilaria voucherbe 
GmMnema acwninatwn 
Gomphonema affine 
Gomphonema gracile 
Gomphonema parvulum 
Gomphonema subclavatum 
G y r o s i p  sp. 
Mallomonas sp. 
Melosira varians 
Meridion circulore 
Navicula capitata 
Navicula cryptocephala 

2 Navicula cuspidata 
Navicula elginensis 
Navicula lanceolata 
Navicula pupula 
Navicula radwsa 
Navicula sp. 
Niaschia acuulark 
Nitzschia dissipata 
Ninschia hungarica 
Niuschiu palea 
Niuschia sigmoidea 
Pinnulark biceps 
Pinnularia braunii 
Pinnrtloria divergens var. bacillaris 
Pinnularia microstauron 
Pleurosigma sp. 
RhopaMia gibba 
RhopaMia gibba var. ventrisosa 
RhopaMia sp. 
Stauroneis anceps 
Stauroneis phoenicenteron 
Surirello biserata 
Surirella linearis 

T--d Surirella minuta 

" P- 

A. - .. 
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SCIENTIFICNAME COMMON NAME 

Surirella ovalis 
Surirella ovata 
Surirela slendida 
Surirella robusta 
Synedra delicatissima 
Synedra pulchella 
Synedra tenera 
Tabellaria fenestrata 
Tabellaria flocculosa 
Synedra ulna 

Total number of Phytoplankton Specits = 115 
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ScIENIlFICNAME COMMON NAME 

CYANOPHYTA (17 Species) BLUE-GREEN ALGAE 

Anabaena sp. 
Aphanocapsa delicatissima 
Aphamcapsa elachista 
Aphmthece nidulans 

Coelanrum kuetzingianwn 
Lyngbya nordgaardii 
bferirmopedia sp. 
Oscillatoria amphibia 
Oscillatoria angustissima 
Oscillatoria Iimnetua 
OsciUatoria subbrevis 
Oscillatoria sp. 
Plaonnidium mucicola 
Plwnnidium tenue 
Spirulina sp. 
Synechococcus sp. 

Chr~ocCUs sp. 

4. 

..>.'-.. 'ii.. . .,' 
-.-t, .:.* -. .. . 

. .:;. 

CHLOROPHYTA (30 Species) 

Ankistrodesmus f a  lcatus 
Cerasterias staurastroides 
Charachm sp. 
Chlamydomonas angu losa 
Chlamydomonas sp. 
Chlorella ellipsoidea 
Chlorococcum humicola 
Chubphora sp. 
Coleochaete sp. 
Crucigena quadrata 
Cwnarium sp. 
Crucigenia tetrapedia 
Gonatozygon kinahmi 
Lagerheimia quadriseta 
Mougeotia sp. 
Oocysiis pusilla 
Pedianrum boryanum 

'. Pediastrwn tetras var. tenacdon 
Rhizalonium sp. 

..->A 

GREENAWAE 
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SCIENTIFIC NAME COMMON NAME: 

Scenedesmus annatus 
Scenedesmus acuminatus 
Scenedesm bijuga 
ScenedeJmus quadruauda var Iongispina 
Schroedaria judayi 
Selenastrum minutum 
Sphaerocystis schrwteri 
Stigeoclonium sp. 
Tetraedron caudatum 
Tetraedron minimum 
Tetramum staurogeniaeforme 

EUGLENOPHYTA (1 Species) 

Euglena sp. 

CRYPTOPHYTA (4 Species) 

Chrmmonas sp. 
Crptomonas sp. 
Cryptomonas erosa 
Rltodomonas minuta 

CHRYSOPHYTA (69 Species) 

Achnanthes huuckiana 
Aclvutnthes lanceolata 
Aclmnthes lanceolata var dubia 
Achtunuhes linearis 
Achnanthes minutksha 
Amphora ovalk 
Amphora ovalis var. af ink 
Amphora perpusilla 
Aulacoseua granulata 
Aulacoseira italua 
Aulacoseira ualka var. tenuksima 
Asterionella formosa 
Caloneis bacillum 
Cocconeis pediculus 
Cocconeis placentula var iuglypta 
Cocconeis placentula var. lineata 

EUGLENOIDS 

CRYPTOMONADS 

DlATOMS/GOLDEN-BROWN ALGAE 
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Periphyton Species List, Rocky Flats Plant, 1991 

SCIENTIFICNAME COMMON NAME 

Cyclotella meneghiniano 
Cyclotella ocellata 
Cyclotella stelligera 
Cymbella minuta 
Cymbella sp. 
Cymbella tumida 
Denticula tenuk 
Epuhemia argus 
Epithemia sorer 
Epuhemia turgida 
Eunotia curvata 
Eunotia sp. 
Fragilaria' construens 
Fragilaria pinnata 
Fragilaria vaucherioe 
Comphonema acuminatum 
Gomphonema gracile 

Gomphonema sp. I 

Hannaea arcus 
Kybotion sp. 
Mallomonas sp. 
Melosira variam 
Navicula capitata 
Navicula crypmcephala 
Navicula cuspidata 
Navicula elginensis 
Navicula lanceolata 
Navicula miniscula 
Navicula pelliculosa 
Navicula pupula 
Navicula radwsa 
Navicula rhynchocephala 
Neidium sp. 
Niaschia acicularis 
Niascliin dissipata 
Ninschia hungaricd 
Ninchia palea 
Pinnulark divergens 

, Rhopalodia gibba var. ventricosa 

. .. ._ 
,::,!. .<.+ ,-., Gomplwnema parvuhm 

..>. :::, Rkopalodia gibba 
...-i.j 

...::. > 
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SCIENTIFICNAME COMMON NAME 

Stauroneis anceps 
Stephanodiscus astraea var minurula 
Surirella linearis 
Surirella rninuta 
Synadra delicatissima 
Synadra pulchella 
Synedra 'rumpens 
Synadra sp. 
Synedra tenura 
Synedra ulna 
Tabellaria flocculosa 
Tabellaria fenestrata 

Total Number of Periphyton Species = 121 

.. . 
, i^ 

r:,*. :-3. ...... ; ... I ,  - 

Q 



Zooplankton Species List, Rocky Flats Plant, 1991 
, ,  

+::- SCIENTIFICNAME COMMON NAME 

PROTOZOA (1 Species) 

Cerarium himtuihella 

PROTOZOA 

COPEPODA (2 Spedes) COPEPODS 

Diacyclops thomasi 
Ectocyclops phakratus 

CLADOCERA (4 Sptdts) 

Ceriodaphnia dubia 
Chydorrcs sp. 
Daphnia schodleri 
Daphnia sp. 

ROTATORIA (3 Species) 

Asplanchna sp. 

Polyanhra sp. 

Total Number of Zooplankton Species = 10 

Keratella sp. J 

\ ,  
* 

- 1  ... . 
z .a 

CLADOCERA 

ROTATORIA 
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Benthic Macroinvertebrate Taxa List, Rocky Flats Plant, 1991 

ScIENTFICNAME COMMON NAME 

Order Collembola (1 Genus) &&@& 

ENTOMOBRYIDAE 

Isotomwrrs 

Baetis jlavktriga 
Baetk magnus 
Baetk quilleri 
Baetis bicaudatus 
Baetk tricaudatur 
Baetis 
Caenis 
Callibaetis 
Centroptihm 
Ephemerel la 
Heptagenia 

L eptophlebia 
Nire criddlei 
Nire simpIicoides 
Paraleptophlebia 
TruoTylhodes 
Tricorylhodes minutus 

A m  
A e r h  
Amphiagrwn 
Argia 



Page 2 of 7 

Benthic Macroinvertebrate Taxa Iist, Rocky Flats Plant, 1991 

SCIENTIFICNAME COMMON NAME 

COENAGRIONIDAE 

CwnagrionlEnallagma 

CORDULIIDAE 

EnaUagma 
Ishnura 
Plathemis 
Sy mpetrum 

ISOPERLIDAE 

Isoperla 

Order Hemiptera f4 Genera) 

Corisella 

CORIXJDAE 

Macrovelia 
Trichocorira 

Agabinus 
Agabus 

DYSTISCIDAE 

Haliplrrs 
Helophorus 
Hydoticm, 
Hydrophilus 

i Hydropons 
Laccophilus . ., .. . 

i. . ..,.... .. :;.: ;-,. I _. . . .  

Stoneflies 

TrueBuas 
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Benthic Macroinvertebrate Taxa List, Rocky Flats Plant, 1991 

ScIENTlFICNAME COMMON NAME 

Optwservus 
Oreadytes 
Puracymu 
Psephenus 
stenelmis 
Tropisternus 
Rhirelmis 
Uvarui 

Agrypnia 
Cheumtopsy che 

GLOSSOSOMATIDAE 

Helicopsyche 
Helicopsyck borealis 
Hesperophylax 
Hydropsyche 
Hydropsyche alhedra 
Hydropsyche amblis 
Hydroptila 

LEF'TOCERIDAE 

L eucorrichia 

Limnephilrrs 
Micrusema 
Ochronichia 
Orthonichia 
Oecetis 
oncKosmoecrrs 
Phryganea 
Stactobiella 

Caddisflies 
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Benthic Macroinvertebrate Taxa List, Rocky Flats Plant, 1991 

SCIENTIFICNAME COMMON NAME 

Ordct Di~tera (76 Genera) . 
FTYCHOPTERIDAE 

Ablabemyia 
Alotanypus 
Apsectrotanypus 
Berosus 
Beuia 
Beuia senrlusa 
Binacomorphu clavipes 
Brillia 
Ca1opar)lPhus 
Ceratopogan 
Chaetocladius 
Chaoborus albips 
chaoborus 

Chironomus 
Cladotanytarsus 
Clinocera 
Corynoneura 
Cricotopus tremlus 
Cricotopus trifascia 
Cricoropus (Isocladius) 

CRICOTOPUS 

<+e 

3. Chelifera 

Cryptochironomus 
Culicoides 
Dactylolabis 
Diamesinae 
Dicrotendips 
D k  
Dirello 

DOUCHOPODDAE 

\ 
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Benthic Macroinvertebrate Taxa List, Rocky Flats Plant, 1991 

SclENTIFiCNAME COMMON NAME 

Endochironomus 

EPHYDRIDAE 

Euhi#eriella 
Euhiefleriella claripennis 
Euhifleriella devonica 
Euparyphs 
Georthocladius 
Glyptendips 
Hemerodromia 
Heteronissocladius 
Hydrophorus 
Krenopelopia 
Lmsia 
Limnophora 
Macropelopia 
Micropelopia 
Microtendips 
Monopelopia 
Nanocladius 
Netnotelus 
NiIotanjpus 
Odontornyia 
onnosio 
Orthocladitls (Eudactylocladius) 

Parachironomus 
Paracladius 
Parametrknemus 
Paratanytarsus 
Paratendips 
Paratruklrdius 
Pedicia 
Pericomo 
Phaenopsectra 
Polypedilum 
Polypidurn (Polypedilwn) 
Polypedihm (Tripadura) 

orrhocladirrs (ORhOCladiUs) 
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Benthic Maaoinvertebrate Taxa List, Rocky Flats Plant, 1991 

ScIENllFICNAh4E COMMON NAME 

Pr0cludiu.s 
Psectrocladius 
Psectrotanypus 
Pseudolimnophila 
Pseudosminia 
Rkocricotopus 
R kotanytarsus, 
Simulium 
Simulium vutatwn 
Stictochironomus 
Sympotthastia 
Stratwmys 
synorthoc1adilAs 

TABANIDAE 

.. !G .*. Tanypks 
;,,>Yay 

.?...... ’ Tanytarsus 
Thienemanniella 
Thienemannimyia 
Tipula 
Zalutschio 
Zavrelimyia 

.. ..., , 
.:;.).I 2’ 

Total Number of Arthropod Orders = 8; Genera = 141 

class Turbe llaria (1 S ~ ~ c i e s )  Planaria 

Dugesia tigrina 

Class Gastrowda (6 Gta m) 

Fossaria 
GyraukLS 
Helistoma anrrosa 
Helistoma trivoluis 
Physella 
Planorbula 
Promenetus 

,. 
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Benthic Macroinvertebrate Taxa List, R o c b  Flats Plant, 1991 

s(=IENTIFIC NAME COMMON NAME 

aw~clecvDod a (2 Genera) a!?m 

MIlsculiwn 
Spherium 

Class Olieochaeta wonns 

Erpobdella punctata 
Eropdella punctata punctata 
Helobdella elongata 
Helobdella stagnuola 
Heltrbdella stagnalk 
Mooreobdella fervida 
Mooredxiella microstoma 

Order Hvdra ca rina (1 Genus) 
"1 

$ 

L imnochu res 

Mites 

HyalleIa azteca 

Order Decamda (2 Genm) 

Cambarinae 
Pacifastacus leniusculus 

Total Numba of Benthic Maaoinvertehtc Taxa P 155 

',., 



Fish Species Iist, Rocky Flats Plant, 1991 
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SCIENTIFIC NAME COMMON NAME 

CYPRINIDAE (6 Species) 

Campostoma anomalum 
Cyprinus carpio 
Carassius auratu 
Pimephales promelas 
Noremigonus crysoleucas 
Semotihs anomaculams 

CATOsrOMIDAE (1 Species) 

Catosromus commersoni 

CENTRARCHIDAE (2 Specics) 

Lepomis cyanellus 
Micropterus salmoides 

Total Number of Fish Species = 9 

MINNOW FAMILY 

Stoneroller 

Gold Fish 
Fathead Minnow 
Golden Shiner 
Creek Chub 

Carp 

SUCKER FAMILY 

White Sucker 

SUNFISH FAMILY 

Green Sunfish 
Largemouth Bass 
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SCIENTIFIC NAME”’ . COAlhlON NAhfE 

Licbcns (25 Species) Lichens - 
Acarospora fuscufa (Schrad.) Am. 
Aspicilia cuesiocinereu (Nyl.) Am. 
Caloplaca Iamprocheilu (DC.) Flag. 
Candelariella rosulam Muell.-Arg. 
Cladonia pyridora (L.) Fr. 
Dmmarocurpon Iahneum (Ach.) A. L. Sm. 
Dhelaerw oreina Norm. 
DipIuschistes scrupsus (Schreb.) Norm. 
Lecanora chrysoleuca (Sm.) Ach. 
Lecanora muralis (Schreb.) Rabenh. 
Lecidea auricubtu Th. Fr. 
Purmelia erasperurula (Ach.) Nyl. 
Pannelia subdecipienr Vain. ex Lynge. 
Pannelia subramigera Gyel. 
Pannelia ulopiiyllodes (Vain.) Savicz. 
Pannelia (Xu ntiwpamelia) ind e t. 
Pelrigera canina (L.) Willd. var. rufescens (Weiss) Mudd. 
Phyxia orbicularis (Neck.) Poetsch. 
Pliyxia caesia (Hoffm.) Hampe. 
Pliyscia dubia (Hoffm.) Lett. 
Physcia sfelloris (L) Nyl. 
Pliysconia grisea (Lam.) Poelt. 
R i d i n a  sp. indet 
Sarcogyne claws (Ram. ex Lam. and DC.) Kremp. 
Xanrhoria fallax (Hepp in Am.) Am. 

Division Brvophvta (Bryophytes) (16 Species) 

Amblysregium serpenr (Hedw.) B.S.G. var. juratzkanum (Schimp.) 
Brachytlwcium femfleri (Sull.) Jaeg. et Sauerb. 
Bryvm agenteum Hedw. 
B Q ~  caespuicium Hedw. 
Bryrun capillare Hedw. 
Compylium cltrysophyllum (Brid.) J. Lange. . 
Ceramakn purpureus (Hedw.) Brid. 
Drepnocladus acktncw (Hedw.) Warnst. 
Grimmia montunu B.S.G. 
Marchanria polymorplu L 
Orthotrichum pallens Bruch ex Brid. 
Onhotrichum pumilum Sw. 
Pliyscominium pyriforme (Hedw.) Hampe. 

1) R m  of the Great Plains (CPFA 1991) was  used for scientific and common names. 2) Species documented during the Baseline Study. but 

no1 previously recorded .t RFP are designated by a (D). 

5. .:a ..,- .. . . . ~. .. .. .. 
#;.;,.. 
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SCIENTIFIC NAME COMMON NAME 

Pohlia nutam (Hedw.) Lindb. 
Polyrruhum piliferum Hedw; 
Tonula ruralis (Hedw.) Gaertn. 

Pteridophytes (Vascular Cryptograms) (4 Species) 

SELAGINELLACEAE (1 Species) 

Selaginella dema Rydb. 

EQUISETACEAE (3 Species) 

Equiserum arvense L. 
Equisetum Iaevigatum A. Br. 
Equisetum hyemale L. 

Division Pinonhvta (Gymnosperms or Na,ed Seed) (5 Species 

CUPRESSACEAE (2 Species) 

Juniperus communis L. 
Juniperus virginium L 

PINACEAE (3 Species) 

Picea pungem Engelm. 
Pinus ponderosa Laws 
Pseudotsuga menziesii (Mirb.) Franco 

Division hlamoliophvta (Flowering Plants) (483 Species) 

Class Magnoliopside (Dicots) (59 Families, 350 Species) 

CERATOPHYLLACEAE (1 Species) 

Ceratophyllum akmersum L 

RANUNCULACEAE (9 Species) 

Anemone cylindrua A. Gray 
Anemone patens L ’ 

Clematis ligusruifolia Nun. 
Delphinium nuttalianum Pritz. ex Walpek 

Delphinium virescem Nun. 
[=Delphinium nelsonii Greene] 

Selaginella Family 

Small Clubmoss @)‘?’ 

Horsetail Family 

Field Horsetail @) 
Smooth Horsetail 
Scouring Rush @) 

Cypress Family 

Common Juniper @) 
Red Cedar (ON) @) 

Pine Family 

Blue Spruce (ON) @) 
Ponderosa Pine 
Douglas-Fir @) 

Hornwort Family 

Coontail @) 

Buttercup Family 

Candle Anemone 
Pasque-flower @) 
Western Clematis 
Larkspur 

Prairie Larkspur 

I) Flm ofthe  Great Pldw (GPFA 1991) was used for scientific and common names. 2) Species documented during the Baseline Srudy. but 

not previously recorded at RFP u c  designated by a (D). 
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Myosum minimus L. 
Ranunculus cymbalaria Pursh. 
Ranunculus longirostris Godr. 

[=Ranunculus aquatilis L] 
Ranunculus macounii Britt. 

Mousetail 
Shore Buttercup (D) 
White Water Crowfoot 

Macoun's Buttercup 

BERBERIDACEAE (1 Species) Barberry Family 

Berberis repens Lindl. 
[=Muhonia repem (Lindl.) G. Don] 

Oregon Grape 

PAPAVERACEAE (1 Species) Poppy Family 

Argemone polyadwmos (Fedde) G. Ownbey ' Prickle Poppy 

FuhlARIACEAE (1 Species) Fumitory Family 

Corydalis aurea Willd. Golden Corydalis @) 

ULMACEAE (1 Species) Elm Family 

.... UImus pumila L. 
I _... . :,*..q 
.;... 7.:. 

..._.I, .. -. , . 
CANNABACEAE (1 Species) 

Siberian Elm (OW) @) 

Hemp Family 

Humulus lupulus L. Common Hop @) 

URTICACEAE (1 Species) Nettle Family 

Urtica dioua L Stinging Nettle (D) 

NYCrAGINACEAE (3 Species) Four-O'clock Family 

Mirabilis hirsura (Pursh.) MacM. 
[=Oxybaphus hirsutus Sweet] 

Mirubilis linearis (Pursh.) Heimerl 
[=Oxybaphus linearis (Pursh.) Robin.] 

Mirabilis nyctaginea (Michx.) MacM. 
[=Oxybaphus nyctagineus (Michx.) Porter & Coult] 

Hairy Four-O'clock @) 

Nanowleaf Four-O'clock 

Wild Four-O'clock 

CACrACEAE (7 Species) Cactus Family 

Coryphanrho'missouriensis (Sweet) Britt. & Rose 
Echinocereus viridiflorus Engelm. 
Coryphatu/ia missouriemis (Sweet) Britt. &. Rose 

Nipple Cactus 
Hedgehog Cactus 
Coryphantha 

1) Rom d t b c  Great Plains (GPFA 1991) was used for scientific and common names. 2) Species documented during the Baseline Study. but 

not previously recorded ai RFF' are designated by a (D). 
:; 

!;.;. .. :&.! 
... . .  * _ .  ,. . ..=;:..? 
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SCIENTIFIC NAME COMhlON N A h E  

[=Mammilario missouriensis Sweet] 
Opunria fiagilis (Nun.) Haw. 
Opwuia humifusa (Raf.) Raf. 

[=Opuntia compressa (Salisb.) Macbr.] 
Opuntia polyacantha Haw. 
Pediocactus simpsonii (Engelm.) Britt. & Rose 

CHENOPODIACEAE (7 Species) 

Atripla canescens (Pursh.) Nun. 
Chenopodium album L 
Chenopodium botrys L 
Chenopodium fremontii S .  Wats. 
Chenopodium leptopliyllum Nutt ex Moq. 
Kochia scoparia (L.) Schrad. 
Salsola iberica Senn. & Pau. 

AMARANTHACE- (2 Species) 

Amaranthus graecuans L. 
Amarantfw retroflaus L. 

PORnnACACEAE (3  Species) 
. ij :.>? 

:. ;.-.u;/ .-.<- . h .. 

Claytonia lanceolata Pursh. 

Ponulaca oleracea L. 
Talinum parviflorum Nutt. 

[=C&ytonia rosea Rydb.] 

Brittle Prickly Pear 
Prickly Pear Cactus 

Plains Prickly Pear 
Mountain Ball Cactus 

Goosefoot Family 

Four-winged Saltbush (D) 
Lamb’s-quarters 
Jerusalem Oak 
Fremont Goosefoot (D) 
Goosefoot 
Kochia (D) 
Russian-thistle (D) 

Pigweed Family 

Tumbleweed (D) 
Rough Pigweed (D) 

Purslane Family 

Spring Beauty (D) 

Common Purslane (D) 
Prairie Fameflower 

CARYOPHYLLACEAE (10 Species) Pink Family 

Arenaria fendreri A. Gray 
Cerastium arvense L 
Cerastium nutans Raf. 
Cerastium vulgatum L.. 

Paronycb jamesii T. & G. James 
Silene antirrhina L 
Silene drummondii Hook. 

Silene prarensis (Rat) Godr. & Gren 

Stellaria longifolia Muhl. ex Willd. 
Vaccaria pyramkhta Medic. 

[=Geranium fontanum Baumg.] 

[dfelandrium drummondii (2.) Coss. & Gem.] 

[dfelandrium dioicum (Hook.) Hulten] 

Fendler Sandwort 
Prairie Chickweed 
Powderhorn Cerastium 
Common Mouse-ear 

Nailwort 
Sleepy Catchfly 
Campion 

White Campion 

Long-leaved Stitchwort 
Cow Cockle 

:.\ 
e.:- 

;...:; 
. , :?>:-,’: 

1) Flora of the Great Plain5 (CPFA 1991) was used for scientific and mrnmoa names. 2) Species documented during the Baseline Study. but 

WI previously recorded at RFP are designated by a (D). 
..-* 
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SCIENTIFIC NAhlE 

POLYGONACEAE (14 Species) 

Eriogonum alarum Torr. 
Erwgonwn flavum Nun. 

Erwgonum jamesii Benth. 
Polygonum amphibium L. 

Polygonum convolvulus L 

[=€riogonum wnbellatum Torr.] 

[=Persicaria coccineum Muhl.] 

[=Timiaria convolvulus (L.) Webb & Moq.] 
[=Fallopia convolvulus (L.) A. Love] 

Polygonum douglasii Greene 
Polygonum lapathifolium L. 

Polygonum pensylvanicum L. 

Polygonum persicaria L. 

Polygonum sawatchense Small 
Rumer acetosella L. 
Rumer crispus L 
Rumer mericanus Meisn. 

Rumer obrusifoliur L. 

[=Persicaria lapathifolium (L.) S .  Gray] 

[=Persicaria pennrylvanica (L.) Gomez.] 

[=Persicaria maculatu (Raf.) S .  Gray] 

- .  
- ,  
j -  [=Rumex salicifolius Weinm.] 

CLUSIACEAE (Formerly Hypericaecae) (1 Species) 

Hypericum perforarum L. 

MALVACEAE (3 Species) 

Malva neglecta Wallr. 
Malva rotundifolia L. 
Splroeralcea coccinea (Pursh.) Rydb. 

VIOLACEAE (3 Species) 

Viola canadensis L. 
Viola nephrophylla Greene 
Vwla nrrnallu Pursh. 

Page 5 of 20 

COMMON NAhE 

Buckwheat, Family 

Eriogonum 
Sulfur-flower 

Eriogonum @) 
Scarlet Smartweed @) 

Wild Buckwheat 

Knotweed 
Pale Smartweed 

Smartweed @) 

Lady's Thumb 

Sawatch Smartweed @) 
Sheep Sonel 
Curly Dock 
Willow-leaved Dock 

Bitter Dock @) 

St. Johns-wort Family 

Common St. John's-wort 

Mallow Family 

Common Mallow @) 
Common Mallow @) 
Red False Mallow 

Violet Family 

Canada Violet 
Northern Bog Violet @) 
Yellow Prairie Violet 

.r: 

.* ~ ... ::< ;::.i 1) Flora d cbc Great Plains (GPFA 1991) was used for rieotific and common names. 2) Species documental during the Baseline Study, but 

001 previously recorded ai WP are designated by a (D). 
' .:. ~, .;.- 
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SCIENTIFIC NAME COMhiON NAME 

LOASACEAE (1 Species) Stick Leaf Family 

Mentzelia decaperola (Pursh.) Urban & Gilg. , Ten-petal Blazing Star (D) 

SALICACEAE (7 Species) . Willow Family 

Popuhs x acuminata Rydb. 
Popuhs alba L. 
Poplus angustifolia James 
Populus delsoides Marsh. 

var. occidentalis Rydb. 
[=Populus sargentii Dode] 

Salir amygdaloides Anderss. 
Salk exigua Nutt 

ssp. interior (Rowlee) Cronq. 
[dalir interior Rowlee] 

Salir ligulifoliu (Ball) Ball 

Hybrid Cottonwood @) 
White Poplar @) 
Narrow-leaved Cottonwood @) 

Plains Cottonwood 

Peach-leaved Willow 

Coyote Willow 

Willow 

BRASSICACEAE (Formerly Cruciferae) (28 Species) Mustard Family 

Alyssum alyssoides L 
Alyssum m h s  (L) Rothmaler 
Arabis fendleri (Wats.) Greene 
Arabis glabra (L.) Bed. 
Arabis hirsura (L.) Scop. 
Barburea orthoceros Ledeb. 
Camelina microcarpa Andrz. 
Capsella bursa-pastork (L.) Medic. 
Cardariu chalepmis (L.) Hand-Man 
Cardtlria draba (L.) Dew. 
Choripora renella (Pall.) DC. 
Conringia orientalis (L.) Dum. 
Descrurania pinnara (Walt.) Britt 
Descrurania richardsonii (Sweet) Scbultz 
Descrurania Sophia (L.) Webb 
Draba nemorosa L 
Erysimum aslierum (Nun) DC. 
Lepidium cumpesrre (L.) R Br. 
Lepidium densiflorum Schrad. 
Lepidkm latifofium L. 
Lestperella monrana (A. Gray) Wats. 
Nusturfium officinuk R Br. 
Physuria vuulifera Rydb. 
Rorippa palusnis (L.) Bas.  
Rorippa sinuota (Nutt.) Hitchc 

., - 
A - r  ,- 

Alyssum 
Alyssum 
Rock Cress 
Tower Mustard 
Rock Cress 
Winter Cress 
Small-seeded False Flax 
Shepherd's Purse (D) 
White-top @) 
Hoary Cress 
Blue Mustard @) 
Hare's-ear Mustard @) 
Tansy Mustard 
Tansy Mustard @) 
Flixweed 
Yellow Whitlow-wort @) 
Western Wallflower 
Field Peppergrass 
Peppergrass 0) 
Tall Whitetop (D) 
Mountain Bladderpod 
Watercress 
Double Bladder-pod @) 
Bog Yellow Cress 
Spreading Yellow Cress (D) 

1) Flwr d thc GreaI Plains (GPFA 1991) was used for ricalific and common names. 2) Species documenled during the Baseline Swdy. but 

MI pevbusly recorded a~ RFP are designated by a (D). 

,."a ,..,;::! 
- ..._ ,.::,+ :... - - ...: p 
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SCIENTIFIC NAhiE COhlhjON NAME 

Sjlmbrjum alrjsssimum L. 
Thlaspi aweme L. 
Thlaspi montanum L 

Tumbling Mustard 
Penny Cress 
Penney Cress @) 

PRlMuLACEAE (3 Species) Primrose Family 

Androsace occidentalis Pursh. 
Dudecatheon pulchellum (Raf.) Merrill 

. Lysimachia Ciliata L. 

Western Rock Jasmine 
Shooting Star 
Fringed Loosestrife 

GROSSULARlACEAE (2 Species) Currant Family 

Ribes cereum Dougl. 
Ribes odoratum Wendl. 

[=Ribes aureum Pursh.] 

Western Red Currant @) 
Golden Currant 

I 

CRASSUCEAE (1 Species) Stonecrop Family 

Sedum hnceolatum Torr. Stonecrop 

SAXlFRAGACEAE (1 Species) Saxifrage Family 
.... ._ - .,: ....,. 

,,, $.<? 
L...i;-i Heurl~raparvifoliO Nutt. ex T. & G. Alumroot 

ROSACEAE (19 Species) Rose Family 

Agrirnonia striata Michx. 
Amehnchier alnifolia Nutt. 
Crataegus erythropoda Ashe 
Geum aleppicum Jaq. 
Geum macrophyllum Willd. 
Physocapus monogyrtus (Torr.) Coul t. 
Potentilh.amerina L. 

Potmila gracilis Dougl. ex Hook. 
Potentilla hippinma Lehm. 
Potentilla firsa Pursh. 

Potentilla rivalis Nutt. 
Prunus americana Marsh. 
Aunus virginiana L. 

Rosa acicular& Lindl. 
Rosa arhnsana Porter 
Rosa wwdrii Lindl. 

[=Argentina anserina (L.) Rydb.] 

[=Drymocallis arguta (Pursh.) Rydb.] 

Pym malus L 

Agrimony 
Juneberry 
Hawthorn 
Yellow Avens (D) 
Large-leaved Avens (D) 
Ninebark 
Silvenveed (D) 

Cinquefoil 
Wooly Cinquefoil 
Sticky Cinquefoil 

Cinquefoil (D) 
Wild Plum 
Chokecberry 

Prickly Wild Rose (D) 
Prairie Wild Rose 
Western Wild Rose @) 

Apple 

. .., 
,!.+. ..:. 1) Flwm d the Great Plains (CPFA 1991) was used for scientific and mmmon names. 2) Species documented during the Baseline Study, but 

1101 previously recorded at RFP u c  designated by a (D). 
, . ..;: . ,: :.. .. ._.,.:. . . .  
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SCIENTIFIC NAME COMMON NAhlE 

Rubus delicwsus James 
Rubus idaeus L Raspberry 

FABACEAE (33 Species) Bean Family 

, Boulder Raspberry @) 

Amorpha fruricosa L 
Astragalus adrurgens Pall. 
Astragalus agrestis Dougl. ex D. Don 

Astragalus bisulcatus (Hook.) Gray 
Astragalus crassicarpus Nut& 
Anragalus drummondii Dougl. ex Hook. 
Astragalus flexuosus (Hook.) D. Don 
Astragalus missouriensis N u n  
Astragalus shonianus N u n  ex T. & G. 
Astragalus spatulatus Sheld. 
Astragalus rridacryluus A. Gray 
Coronilla varia L 
Dalea candida Willd. 

Dalea purpurea Vent 

Glycyrrhiza lepidota Pursh. 
Latliyrus eucosmus Butters and St. John 
Latliyrus latifolius L. 
Lespedaa capuata Michx. 
Lotus corniculatus L 
Lupinus argenteus Pursh. 
Meduago Iupulina L. 
Medicago sativa L 
M e l i l m  alba Medic. 
Melilms officinalis (L.) Pall. 
Oxytrq& hmbertii Pursh. 
Psorak tenuiflora Pursh. 
Robinia pseudo-acacia L 
ntermopsir divaricarpa Nels. 
Trifolium dubium Sibth. 
Trifoliwn hybridurn L 
Trifolium pratense L. 
Trifolium repens L. 
Vuia americana Muhl. ex Willd. 

[=Astragalus daryglottis Fisch. ex DC.] 

[=Petalostemon candidurn (Willd.) Michx.] 

[=Fetalostemon purpureum (vent) Rydb.] _. 2. -.. 
~ -I-% . 2. L. ’ ..r 

False Indigo 
Standing Milkvetch 
Field Milkvetch 

Two-grooved Milkvetch 
Ground-plum 
Drummond Milkvetch 
Slender Milkvetch 
Missouri Milkvetch @) 
Short Milkvetch 
Draba Milkvetch (D) 
Three-fmgered Milkvetch (D) 
Crown Vetch @) 
White Prairie Clover 

Purple Prairie Clover 

Wild Licorice 
Purple Peavine 
Perennial Sweet Pea @) 
Bush Clover @) 
Birdfoot Trefoil @) 
Silvery Lupine 
Black Medic 
Alfalfa @) 
White Sweetclover 
Yellow Sweetclover 
Purple Locoweed 
Wild Alfala 
Black Locust @) 
Golden Banner 
Small Hopklover @) 
Alsike Clover 
Red Clover 
White Clover @) 
American Vetch 

1) Flon d t b c  Great Plains (GPFA 1991) was used Cor scientific and cummon names. 2) Species documented during the Baxlme Study. but 

WI previously recorded ot RFP are designated by a (D). 
. ,  

3‘ 
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SCIENTIFIC NAME COMMON N A h E  

ELAEAGNACEAE (1 Species) Russian Olive Family 

Elaeagnus angustifolia L. Russian Olive (D) 

LYTHRACEAE (1 Species) Loosestrife Family 

' tyrhnun alarum Punh. Purple Loosespife 

ONAGRACEAE (9 Species) Evening Primrose Family 

Calylophus serrulatus (Nun.) Raven 
Epilobium ciliarum Raf. 

Epilobium hornemanii Hausskn. 
Epilobium Ieptophyllum Raf. 
Epibbium paniculatum Nun. 
Gaur4 coccinea Pursh. 
Gourn pamiflora Doug]. 
Oenothera brochycarpa Gray 
Oenorheru fzowa (A. Nels.) Garrett 

[=Epilobium adenocaulon Hausskn.] 

[=Oenotlwo snigoso (Rydb.) Mack. & Bush] 
I t  

3 - 1  CORNACEAE (1 Species) 

PlainsYellow Evening Primrose 
Willow Herb' 

Willow Herb (D) 
Linear-leaf Willow Herb @) 
Willow Herb 
Scarlet Gaura 
Velvety Gaura @) 
Yellow Stemless Evening Primrose 
Common Evening Primrose 

Dogwood Family 

C o r m  stolonifera Michx. 

SANTALAC~E (1 Species) Sandalwood Family 

Comnndra umbellato (L.) N u n  

Red Osier @) 

Bastard Toadflax 

EUPHORBIACEAE (6 Species) Spurge Family 

Croton reremis (Klotwch) Muell. A r g .  
Euphorbia denrata Michx. 
Euphorbia marginuta Punh. 
Euphorbia robusta (Engelm.) Small 
Euphorbia serpyllifolia Pen. 

Tragia beronui/olia Nutt. 
[=Chomaesyce serpyllifolio (Pen.) Small] 

[=Tragiu urricifolia Michx.] 

Texas Croton @) 
Toothed Spurge @) 
Snow-on- the-momti in 
Rocky Mountain Spurge 
Thyme-leaved Spurge 

Noseburn (D) 

VITA- (2 Species) Grape Family 

Panhenmissus vkoceo (Knerr) Hitchc. 
Viris *aria Michx. 

-. Woodbine @) 
River-bank Grape (D) 

1) Fhn d c h c  Crest Plains (GPFA 1991) was used for scientifK aad common names. 2) Species documented during the Baseline Study. but 

HI prHDusIy rccordcd u RFP are designated by a (D). 

>:. 
-,:;> 
.. . 

... ... . .  ...: .i' . ... 
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SCIENTIFIC NAME COMMON NAbfE 

LINACEAE (1 Species) Flax Family 

Linum perenne L. 
var. lewisii (Pursh.) Eat. & Wright 

ACERACEAE (2 Species) 

Acer glubrum Ton. 
A c e  negundo L 

ANACARDIACEAE (2  Species) 

Rhus aromticu Ait. 

Toxicodendron rydbergii (Small ex Rydb.) Greene 
var. rriloburu (Nun) A. Gray 

OXALlDACEAE (1 Species) 

Oxulir dillenii Jacq. 

GEFUU!IIACEAE ( 2  Species) 

E r d h  cicuturium (L.) L’Her. 
Geranium cuespuosum James 

:.. ... . 11.3 .:.. \.+<.? ... I. <:.-. .. 

[=Geranium fremontii Torr. ex Gray] 

APIACEAE (Formerly Umbelliferae) (7 Species) 

Ckwa maculutu L 
Conium maculutum L 
Hurbourio rruchypleuru (Gray) C. & R. 
Heructeum sphondylium L. 

[=Herucfeum lunatum Michx.] 
Lomatium orientale Coult. & Rose 
Musineon divaricarwn (hrrsh.) Nutt. ex 1. & G. 
Osmorhiza &pauperato Phil. 

Blue Flax 

Maple Family 

Mountain Maple (D) 
Box-elder 0) 

Cashew Family 

Aromatic Sumac 
Poison Ivy 

Wood Sorrel Family 

Wood Sorrel 

Geranium Family 

Filaree 
Common Wild Geranium 

Parsley Family 

Water Hemlock (D) 
Poison Hemlock (D) 
Whiskbroom Parsley 
Cow Parsnip 

Wild Parsley 
Musineon 
Sweet Cicely (D) 

GENTIANACEAE (2 Species) Gentian Family 

Gentium uffmk Griseb. Blue Gentian 
[=Pneumonanrhe ofink (Griseb.) Greene] 

Swnio rudiatu (Kell.) 0. Ktze. 
[=Fraseru speciosa Dougl.] 

Monument Plant 

1) Ron d t b c  Great Plains (GPFA 1991) was used Cor scientific and mmmon names. 2) Species documented during the Baselme Study. but 

mt previously rccorded at RFP PIC designated by a (D). 
I ,  

+ I  . . .I - 
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SCTENTIFIC NAME COMMON NAME 

APOCYNACEAE (2 Species) Dogbane Family 

Apocynum androsaemifolkm L. 
Apocynum cannubhm L. 

[sApocynum sibiruum Jacq.] 

Spreading Dogbane @) 
Hemp Dogbane (D) 
Prairie Dogbane @) 

ASCLEPIADACEAE (4 Species) Milkweed Family 

Asclepias incarnara L 
Asclepias pumila (Gray) Vail 
Asclepias specwsa Torr. 
Asclepias viridiflora Raf. 

Swamp Milkweed @) 
Dwarf Milkweed (D) 
Showy Milkweed 
Green Milkweed 

SOLANACEAE (7 Species) Nightshade Family 

Physalis hererophylla Nees 
Physalis virginiana P. Mill. 
, Quincula lobara (Torr.) Raf. 

[=Physalis lobata Torr.] 
Solanum prycanthum Dun. ex DC. 

[Solanum americanum L.] 
-. Solanum elaeaganifolium Cav. -+ 

Solanum rosnatum Dun. 
Solanum niflorum Nun 

' ,--e 

Ground Cherry @) 
Ground Cherry 
Chinese Lantern 

Black Nightshade @) 

Silver-leaf Nightshade (D) 
Buffalo Bur 
Cut-leaved Nightshade @) 

CONVOLVULACEAE (3 Species) Convolvulus Family 

Calysregia sepium (I-) R Br. 
[=Convolvulus sepium L.] 

Convolvulus arvenris L. 
Evolvulus nunallianus R & S. 

Hedge Bindweed 

Field Bindweed 
Evolvulus @) 

CUSCUTACEAE (1 Species) Dodder Family 

Cuscuta approximata Bab. Dodder 

POLEMONIACEAE (4 Species) Polemonium Family 

Collomia linearis Nun 
Cilia opthalmoides Brand. 

I'mopsis spuara (Nutt) V. Grant . 

Navarreria minima Nutt. 

ssp. clokeyi (Mason) A. & V. Grant 

[=Cilia spicara Nun] 

Col lom ia 

Gilia 
Spike Gaia 

Navarretia 

1) Rorr of the Gmrl Plains (GPFA 1991) was used for scientific and mrnmon names. 2) Species documented during the Baselme Srudy. but . I -  
,.L ' .. .,., .. , .> not previously r s o r d c d  rt RFP are designated by a (D) 
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SCIENTIFIC NAME 

HYDROPHYLLACEAE (3 Species) 

Hydrophyl!wn fendleri (Gray) Heller 
Phacelia hererophylla Punh. 
Phacelia neomericana Thurber ex TOK. 

BORAGINACEAE (5 Species) 

Cynogbssum oficinule L. 
Lappula redowskii (Hornem.) Greene 

Lulwspermwn incisum Lehm. 
Meriensia lanceolata (Punh.) A. DC. 
Onmmodium molle Michx. 

[=Lappula occidentalis (wats.) Greene] 

VERBENACEAE (3 Species) 

L@ph cuneifolia (Torr.) Steud. 

Verbena bracteata Lag. & Rodr. 
Verbena 'hastata L 

LAMIACEAE (Formerly Labiatae) (13 Species) 

[=Phyla. cuneifolia (Torr.) Greene] 

.?% 

: . &%; 
. E I 

'....,I>+ 

Dracoceplwhm pawifloria Nutt. - 
Hedeoma hispidum Pursh. 
Lycopus americanum Muhl. ex Barton 
Marrubium vulgare L. 
Mentha amensis L 
Monarda fitulosa L. 
Monarak pectinata Nun. 
Nepeia cataria L. 
Prunella vulgaris L. 
Salvia reflera Hornem. 
Scutellaria brutonii Potter 
Stachys palustris L. 
Teucricun canadense L. 

CALLITRICHACEAE (1 Species) 

Callirriche palurtris L. 

PLANTAGINACE (3 Species) 

Plantago lanceolata L. 

Page 12 of 20 

COMhlON NAME 

Waterleaf Family 

Waterleaf 
Scorpionweed 
Scorpionweed @) 

Borage Family 

Hound's Tongue 
Low Stickseed 

Narrow-leaved Puccoon 
Wild Forget-me-not 
Marbleseed 

Vervain Family 

Fog-fruit 

Bracted Vervain 
Blue Vervain 

Mint Family 

Dragonhead @) 
Rough Pennyroyal 
Water-horehound (D) 
Common Horehound @) 
Field Mint 
Wild Bergamot 
Spotted Bee-Balm (D) 
Catnip 
Sel thea 1 
Lance-leaved Sage 
Skullcap 
Hedge Nettie (D) 
American Germander (D) 

Water Stamort 

Water Starwort 

Plantain Family 

English Plantain 

1) Flar  d t h c  Great plains (GPFA 1991) was used for scientific and common names. 2) Species documented during the Baseline Study. but 

WI previously recorded u RFP are designated by a (D). 

. .. 
.;,a7 ..I.. .. :.., .. r:. . ",i>.* 
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SCIENTIFIC NAhE COhiMON NAhfE 

Plantago mujor L. 
Plantago patagonua Jacq. 

Common Plantain (D) 
Patagonian Plantain 

SCROPHULARIACEAE (18 Species) Figwort Family 

Castellija integra A. Gray 
Castilleja sessilijlora Pursh. 
Collinsia pamiflora Lindl. 
Linariu dulmarica (L.) Mill. 
Linaria vulgaris Hill 
Mimulus floribundus Dougl. ex Lindl. 
Mimulus glabratus H. B. K 
Ortlwcarpus lrcteus Nun ex Pursh. 
Pemtemon angustifolius Nutt. 
Penstemon secundijlorus Benth. 
Penstemon virens Penn. 
Penstemon virgatus Gray 

Scroplrularia lanceolata Punh. 
Verbascum thapsus L. 
Verbascum blottarin L. 
Veronica americana (Fbf.) Schwein. ex Benth. 
Veronica anagallis-aquatica L. 
Veronica peregrina L. 

ssp. asa-grayi Cross. 

Orange Paintbrush 
Plains Paintbrush 
Blue Lips 
Toadflax 
Toadflax @) 
Many-flowered Mimulus 
Roundleaf Monkey-flower 
Owl Clover @) 
Narrow-leaf Beardtongue (D) 
One-sided Penstemon (D) 
Slender Penstemon 

Beard-tongue 
Figwort 
Common Mullein 
Moth Mullein 
Brooklime (D) 
Water Speedwell 
Purslane Speedwell 

OROBANCHACEAE (1 Species) Broomrape Family 

Orobanche fasciculata Nutt 

CAMF'ANULACEAE (1 Species) 

Broomrape 

Bellflower Family 

Campanula rotundifolia L. Harebell 

RUBIACEAE (3 Species) Madder Family 

Galium aparine L. 
Galium boreale L 
Galium nifiium L 

Catchweed Bedstraw 
Northern Bedstraw 
Small Bedstraw @) 

CAPRIFOLLACEAE (2 Species) Honeysuckle Family 

Symplwricarpos occidentalis Hook. 
Symphoricarpos oreophilus Gray 

Snowberry 
Snowberry 

1) Flora OC tbc Gmat Plains (GPFA 1991) was used for scientific and mrnrnon names. 2) Species documented during the Baseline Study. but 

not previously rtcorded at WP are designated by a (D). 
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SCIENTIFIC NAME COMMON NAhE 

ASTERACEAE (Compositae) (75 Species) Sunflower Family 

.- 

\ 

Achillea millefolium L. 

Agoserk glauca (Pursh.) Dietr. 
Ambrosia artemisufolia L. 
Ambrosia psilosrachya Dc. 
Ambrosia nifda I, 
Anranaria parvifolia Nun. 
Anrennaria macrophylla Rydb. 

A r h m  minus (Hill) B e d .  
Arnica filgens Pursh. 
Artemisia campesnis L. 
Artemisia dracunculus L. 
Artemisia frigida Willd. 
Artemisia ludoviciana Nun. 
Leucelene ericoides (Torr.) Greene 

[=Aster arenosus 'Blake] 
Aster ericoides L. 
Asrer falcarus Lindl. 

Aster laevis L 
Asrer occidenralis (Nutt.) T.  & G. 
Asrer porreri Gray 
B i d m  cernua L. 
Carduus nutans L. 
Centuurea difFsa Lam. 
Centaurea repens L 
Centaurea solsritialis L. 
Cluysanrhemum leucanthemum L. 

Cluysorltamnus nauseosus (Pall.) Britt. 
CI~sopsir filcrata Greene 

Chrysopsis villosa Pursh. 

Cichorium *bus L. 
Cirsium arveme (L) Scop. 
Cirsiwn ochrocenrrum Gray 
Cirsium undulamm (Nun) Spreng. 
C o n p  canadensis (L.) Cronq. 
Crepis txcidenralis Nutt 
Crepis runcinata (James) T. & G. 
Dyssodia papposa (Vent) Hitchc. 

ssp. lanulosa (Nutt.) Piper 

[=Antennaria rosea Greene] 

b. 

S&<- 

[=Aster commutatus (T. & G.) Gray] 
A' 
..:: . *- 

[=L eucanrhemum vu Iga re Lam . ] 

[=Heterorheca fulcrara (Pursh.) Shinners] 

[=Hererorheca villosa (Pursh.) Shinners] 

Yarrow 
False Dandelion 
Common Ragweed 
Western Ragweed , 
Giant Ragweed 
Pussytoes 
Pink Pussytoes @) 

Burdock (D) 
Orange Arnica 
Sage 
Silky Wormwood 
Fringed Sagebrush 
White Sage 
Aster (D) 

Aster @) 
Aster @) 

Smooth Blue Aster @) 
Western Aster 0) 
White Aster 
Nodding Beggarticks 
Musk Thistle 
Knapweed (D) 
Russian Knapweed (D) 
Yellow Starthistle (D) 
Ox-eye Daisy 

Rabbitbrush (D) 
Golden Aster @) 

Golden Aster 

Common Chicory 
Canada Thistle 
Yellow Spine Thistle 
Wavyleaf Thistle 
Horseweed @) 
Hawksbeard 
Hawksbeard 
Field Marigold 

1) F l n n  of the Great Plains (GPFA 1991) was used for scientific and oommon names. 2) Species documented during the Baseline Study. but 
L;? 
2 . L  .u,:, not previously recorded at RFP are designated by a (D). 

.:.U,.J,' 
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SCIENTIFIC NAME 

Erigeron canus Gray 
Erigeron divergens T. & G. 
Erigeron jlagellaris Gray 
Erigeron pumilus Nutt 
Erigeron strigosus MUM. 
Gaillardia aristata Punh. 
Grindelia squarrosa (Pursh.) Dun. 
Gutierrezia sarothrae (Pursh.) Britt. & Rusby 
Helianthus annuus L. 
Helianthus nuttallii T. & G. 
Helianthus pumilus Nun. 
Hymenopppus filifolius Hook. 
Kunhia rosmarinifolia Vent. 
Kdinia euparoriodes L. 
Lactuca oblongifolia Nutt. 
Lactuca serriola L 
Liarris puncrara Hook. 
Lygdesmia juncea (Pursh.) Hook. 
Microseris cuspdata (Pursh.) Sch. Bip. 

Scorzonera laciniata L. 

Ratibida columnifera (Nun.) WOOL & Stand]. 
Rudbeckia hirra L 
Rudbeckia lanciniata. L. 
Senecio integerrimus Nutt. 
Senecio planensis Nutt. 
Senecio spanioides T. & G. 
Solidogo missouriensis Nun. 
Solidago mollis Bart. 
Solidago nemoralis Ait. 
Sonclw arvensis L 

ssp. arvensisL. 
Sonchus arvensis L 

ssp. uglinosus (Bieb.) Nyman 
Srephonomeria paucijZora (Torr.) A. Nels. 
Tareurcwn offrcinale Weber 
Thelesperma megapranicum (Spreng.) 0. Ktze. 
T o w d i a  grandiflora (Nutt.) 
Towendia hookeri Beaman 
Tragopogon dubius Scop. 
Tragopogon porrifolius L. 
Xanrhium strumarium L. 

[=Notlmcalais cuspidnra (Pursh.) Greene] 

,2.? [=Podospermum lanciniarum L.] 
c. 2;. 
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COMMON NAhTE 

Fleabane 
Fleabane 
Trailing Fleabane 
Low Fleabane 
Daisy Fleabane 
Blanketflower 
Curly-top Gumweed 
Broom Snakeweed 
Common Sunflower 
Nuttall’s Sunflower @) 
Low Sunflower 
Hymenopa ppus 
False Boneset (D) 
False Boneset @) 
Blue Lettuce (D) 
Prickly Lettuce 
Blazing Star 
Skeleton-weed @) 
False Dandelion (D) 

False Salsify 

Prairie Coneflower 
Black-eyed Susan 
Goldenglow 
Ragwort 
Prairie Ragwort 
Golden Ragwort 
Prairie Goldenrod 
Soft Goldenrod 
Gray Goldenrod (D) 

Perennial Sow Thistle @) 

Swamp Sow Thistle @) 
Wire Lettuce 
Dandelion 
Greenthread 
Townsend ia 
Townsendia 
Goatsbeard 
Salsify 
Cocklebur 

h 1) Flar d t b c  Great Maim (GPFA 1991) was used for scientific and common names. 2) Species documeared during tbe Baselme Study. but 

001 previously recorded a RFP are designated by a (D). 
.I, ... v .- .-& ~ 
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Class Liliopsida (Monocots) (12 Families, 132 Species) 

ALISMATACEAE (3 Species) Water Plantain Family 

Alitma subcorhtum Raf. 
[=Alisma plantago-aquarica L. 

var. parviflorwn (Pursh.) Torr.] 
Saginaria cuneura Sheld. 
Saginaria latifolia Willd. 

I POTAMOG€I'ONACEAE (1 Species) 

~ 

Potamogeton narans L. I 

Water Plantain 

Duck Potato Arrowhead @) 
Common Arrowhead 

Pondweed Family 

Pondweed 

I LEMNACEAE (1 Species) Duckweed Family 

L e m  minor L 

COMMELJNACEAE (1 Species) 

Tradercanria occidenralis (Brin) Smyth 

JWNCACIXE (9 Species) 

Juncus balticus W ill d. 

Juncus bufonius L. 

Juncur confisus Cov. 
Juncus ensifolius Wikst. 

.*.I_ 

p.:.: . ,_..., *:il.:. 
, .-. ....,.- .- ..,.A;" 

[duncus arcficus Willd.] 

[-Jlmcus sphaerocarpus Nees.] 
i 

var. monranus (Englm.) C. L Hitchc. 
[dmcrrs sarimonranus Nels.] 

[duncus renuis Willd.] 
JUMU ahdleyi Wieg. 

Juncus interior Wieg. 
Juncus nodosus L. 
Juncus rorreyi Cov. 
Juncus tracyi Rydb. 

Duckweed 

Spiderwort Family 

Prairie Spiderwort 

Rush Family 

Baltic Rush 

Toad Rush 

Colorado Rush @) 

Rush 

Dudley Rush 

Inland Rush @) 
Knotted Rush 
Torrey's Rush 
Rush 

CYPERACEAE (28 Species) Sedge Family 

Curex arhrosrachya Olney Sedge 
Carer u r e a  Nutt. ,Golden Sedge 

Carer brevwr (Dew.) Mack. ex Lunell. Fescue Sedge 
Carer bebbii (Bailey) Fern Sedge @) 

1) Ram d the Great Plains (GPFA 1991) was used for scientific and mmmon names. 2) Species documented during the Baseline Study. but 

MI previously rccorded 
?A , :-  .. !,.+ 

1 ..tip:. >-..,:t -<. , RFP are designated by a (D). 
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SCIENTIFIC NAME COMMON NAhlE 

. ~. I -  .... 
r.., 
...I . .,::. .. 

.-i. 
'2 %v..! 

Carer douglusii F. Boon. 
Carer emoryi Dew. 
Carer eleochrk Bailey 

[=Curer stenophylla Wahl. 
ssp. eleochris (Bailey) Hulten] 

Curer filifoliu Nun 
Carer klwphda Mack. 
Carer hystericin0 MUM. 
Curer inferior Bailey 
Carer lanuginosu Michx. 
Carer nebrusknsis Dew. 
Carer oreochoris Holm 
Carer praegracilis W. Boon. 
Carex rostrata Stokes ex Willd. 

Carer scopariu Schkuhr. 
Carer simulara Mack. 
Carer stipata Muhl. 
Eleocharis acicularis (L.) R & S .  
EIeochris colorudoensis (Britt.) Gilly 
Eleocharis compressa Sulliv. 

[=Eleocharis elliptica Kunth.] 
Eleocluris mucrostachya Britt. 

[=Eleochu~palustris (L.) R. & S.] 
Erwpfwrwn polystachion L. 
Scirpus ucutus Muhl. 
Scirpus americunus Pers. 
Scirpus pallidus (Britt.) Fern 

[=Curer uniculata Boon.] 

[-Sirpus atrovirens Willd. 
var. pallidus Britt. J 

Scirpus validus Vahl 
[dcirpus Zacustris L.] 

POACEAE (Gramineae) (73 Species) 

Agropyron caninurn (L) Beauv. 

Agropyron crisrururn (L.) Gaertn. 

Agropyron elongarurn (Host) Beauv. 
Agropyron intermedium (Host) Beauv. 
Agropyron pecrini/orme R & S .  
Agropyron repens (L.) Beauv. 
Agropyron smuhu Rydb. 
Agropyron spiculum (Pursh.) Saibn. & Sm. 

[dgropyron rruchycuulum (Link) Malte ex Lewis] 

[=Agropyron deserzorwn (Fisch.) Schult] 

Sedge 
Emory Sedge 
Sedge 

Thread-leaved Sedge (D) 
Sedge 
Sedge 
Sedge 
Wooly Sedge 
Sedge 
Sedge 
Clustered-field Sedge 
Sedge 

Broom Sedge 
Sedge 
Sedge 
Needle Spikesedge @) 
Spikesedge 
Flatstem Spikesedge 

Spike Rush 

Conongrass (D) 
Hard-stem Bulrush 
Chair-maker's Rush 
Darkgreen Bulrush 

Great Bulrush 

Grass Family 

Slender Wheatgrass 

Crested Wheatgrass 

Tall Wheatgrass (D) 
Intermediate Wheatgrass (D) 
Wheatgrass (D) 
Quackgrass 
Western Wheatgrass 
Bluebunch Wheatgrass (D) 

1) Rwr d c b c  Great Plains (GPFA 1991) was used for scientifi and common names. 2) Species documented during the Baselme Srudy. but 

WI previously recorded at RFP are dcsigoated by a (D). 
J. .. . 
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Agrosris hyemalis (Walt.) B. S .P. 
Agrosris stolonifera L. Redtop 

[4gras& gigantea Roth] 
[=Agrasris alba L.] 

Alopecurus paemir L. 
Andropogon gerardu Vitman Big Bluestem 
Andropogon scoparius Michx. Little Bluestem 

Arkrida busuamea Engelm. Forktip Threeawn 
Aristida purpura Nutt (Merrill) Holmgren & Holmgren 
Bouteloua crvtipendula (Michx.) Torr. 
Boureluua gracilis (H. B. IC) Lag ex Griffths 
Boureloua hirsura Lag. 
B r o w  brizronnis F. & M. 

Bromus bermis Leyss. Smooth Brome 

Ticklegrass @) 

Meadow Foxtail @) 

(=Schizachyriwn scoparium (Michx.) Nash] 

Red Threeawn 
Side-oats Grama 
Blue Grama 
Hairy Grama @) 
Rattlesnake Grass 

[=Bromus brizaeforrnk F. & M.] 

[=Bromopsis inerrnis (Leyss.) Holub.] 
B r o w  japonicus Thunb. ex Murr. 
Bromus porreri Rydb. 
Bromus tecrorwn L. 
Buchloe &crybides (Nun.) Engelm. 

Calamovilfa bngifolia (Hook.) Scribn. 
Cenchrus longispinus (Hack.) Fern 

[denchus pauciforus Benth.] 
Dactylis glomerara L. 
Danthonia spicara (L.) Beauv. ex R & S. 
Desclrompsia cespirosa (L.) Beauv. 
Dichantltelium linearifohm (Wash.) Gould 

Dichanthelium ologosantltes (Schultz) Gould 

5.A Calamagronir canademis (Michx.) Beauv. 
<:, 1 .>.? -'a- 
u 

[=Panicum perlongurn Nash] 

[=Panicum oligosanthes Schult 
var. scribnerianwn (Wash.) Fern] 

Disrichlk spiclrrrr (L.) Greene 
var. snicra (Ton.) Beetle 

Echinochloa cwgallii (L) Beauv. 
EIymus cana&nsis L 
Eragrmis cilionentis (All.) E. Mosher 
Festuca uctojlora Walt 

[=Vulpia octofora (Walt.) Rydb.] 
Fesnrca pratensis Huds. 
GIyceria grandis Wats. 

[=Glyceria muxima (Hart.) Holmb. 
ssp. gradis Wats.] 

Clyceria srriata (Lam.) Hitchc. 

Japanese Brome 
Nodding Brome @) 
Cheatgrass 
Buffalo Grass 
Bluejoint @) 
Prairie Sandreed @) 
Field Sandbur 

Orchardgrass 
Poverty Oatgrass @) 
Tufted Hairgrass @) 
Elongate Panicum 

Small Panicgrass 

Inland Salt Grass @) 
Barnyard Grass 
Canada Wild Rye 
Stinkgrass @) 
Six-weeks Fescue 

Meadow Fescue 
Tall Mannagass 

Fowl Mannagrass 

.i.. 

_. ., '?::>.. ,; ".. lr ..:. 

1) R m  d the Gnat  Plains (GPFA 1991) was used for rientifc and common names. 2) Spccies documenid during the Bascline Study. but 

not previously recorded ~II W are designated by a (D). 
5 .  

',.e . .. ...., 
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SCIENTIFIC NAME COMMON NAME 

Hordeum jubatum L 
Koeleria pyramidara (Lam.) Beauv. 

[IKoeleria gracilis Pen.] 
[=Koeleria macranfha (Ledeb.) Schultes] 

Muhlenbergia montana (Nun.) Hitchc. 
Muhlenbergia racemosa (Michx.) B. S .  P. 
Muhlenbergia torreyi (Kunth) Hitchc. 
Muhlenbergia wrightu Vasey 
Oryzopsis hymenoides (R. t S. )  Ricker 
Panicum capillare L. 
Munroa squarrosa (Nutt.) Torr. 
Panicum capillare L. 
Panicum virgatum L. 
Plralaris arundinacea L 
Phleum pratense L 
Poa annua L. 
Poa canbyi (Scribn.) Piper 
Poa compressa L. 
Poa fendleriana (Steud.) Vasey 
Poa pratensis L. 

Polypogon monspeliensis (L.) Desf. 
Scliedonnardw paniculatus (Nutt) Tiel. 
Secale cereale L. 
Setaria glauca (I,.) P. Beauv. 
Setaria viridir (L.) Beauv. 
Sitanwn hystrir (Nutt.) Sm. 

Sorghastrum nutans (L.) Nash 

Spartina pectinara Link 
Sphenopholis obrusata (Michx.) Scribn. 
Sprobolus cryptandrus (Torr.) A. Gray 
Sprobolus heterolepis (A. Gray) A. Gray 
Sripa comata Trin. & Rupr. 
Stipa neomericana (Thur. ex Vasey.) Scribn. 
Stipa robusta (Vasey) Scribn. 
Stipa viridula Trin. 

[=Pea aggasizensis Boivin & D. Love] 

[=Sitanion longifolium J. G. Smith] 

(=Sorghosnwn avenuceum (Michx.) Nash] 

TYPHACEAE (2 Species) 

Typha angusrifolia L. 
Typha htifolia L 

/ 

Foxtail Barley 
Junegrass 

Mountain Muhly 
Marsh Muhly @) 
Ring-grass Muhly @) 
Spike Muhly @) 
Indian Ricegrass @) 
Witchgrass 
False Buffalo Grass @) 
Common Witchgrass @) 
Switchgrass 
Reed Canarygrass @) 
Timothy 
Annual Bluegrass @) 
Canby's Bluegrass 
Canada Bluegrass 
Muttongrass @) 
Kentucky Bluegrass @) 

Rabbitfoot Grass 
Tumblegrass 
Rye 
Smooth Bristle Grass (D) 
Green Foxtail 
Squirreltail @) 

Indian Grass @) 

Prairie Cordgrass 
Prairie Wedgegrass @) 
Sand Dropseed 
Prairie Dropseed 
Needle-and-thread @) 
New Mexico Feather Grass @) 
Sleepy Grass @) 
Green Needlegrass 

Cattail Family 

Narrow-leaved Cattail @) 
Common Cattail 

I) Flora oftbe Great Plains (GPFA 1991) was used for scienlifi  and common names. 2) Species documented during the Baseline Study. but 

mi previously recorded pl RFP arc designated by a (D). 
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;* 
SCIENTIFIC N A h E  COMhlON N A h E  

’. - .‘ 

LILIACEAE (10 Species) 

Allium cernuum Roth 
Allium geyeri Wats. 
Allium textile A. Nels. & Macbr. 
Asparagus officinalis L 
Calochonus gunnisonii Wats. 
Leucocrinum momawn Nutt. 
Smilacinu racemosa (L.) Desf. 
Smilacina stellara (L.) Desf. 
Zigadenus eleganr Pursh. 
Zigadenus venenosus Wats. 

IRIDACEAE (2 Species) 

Irk missourknsk Nun. 
Sisyrinchium montanum Greene 

AGAVACEAE (1 Species) 

Yucca glauca Nutt. 

ORCHIDACEAE (1 Species) 

Hubenaria hyperborea (L.) R. Br. 

, . , .. .J;.$ -. . .. . . . . . . ~ .  ,.. .... =.;..* 

Total Number of Plant Species = 532 

LiJl Family 

Nodding Wild Onion 
Geyer’s Onion @) 
Wild White Onion 
Asparagus 
Sego Lily 
Sand Lily 
False Solomon’s Seal @) 
Spikenard 
White Camas (D) 
Death Camas 

Iris Family 

Blue Flag 
Blue-eyed Grass 

Agave Family 

Yucca 

Orchid Family 

Northern Green Orchis @) 

I) Flm d cbc Great Plains (GPFA 1991) was used for scientific and mmmon names. 2) Species documented during tbe Baselme Study. but 

not previously recorded at RFP arc designated by a (D). 
:> 

.I \ 7’ r: *> 
u; L a’ 
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

Order Isowda f 1 Familv. 1 Taxon) 

ARMADILLIDIIDAE 

Order DMo~mia f1 Familv. 1 Taxon) 

POLYDESMOIDAE 

Order ErtbemeroDtera f1 Familv. 2 Taxa) 

BAETIDAE 

Caelobaerir spp. 
Callibaeris spp. 

Order Odonata f1 Familv. 2 Taxa) 

COENAGRION'IDAE 

Pillbugs 

I 

, I  

./.-, . -  
I Icfunra spp. 

Enallagma spp. 

Order Ortbo~ten f4 Families. 9 Taxa) 

ACRIDIDAE 

Acrolophkus spp. 
Amphkomus spp. 
Dissosreira spp. 
Melanoplus spp. 
Mermiria spp. 

GRYLLIDAE 

Oecanthus spp. 

MANTIDAE (2) 

Yersinwps spp. 

MilliDedes 

Mavflies 

praeonflies/Damselflies 

Grassbomen/Crickets 
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SCIENTIFIC NAME (1) COMMON NAME 

TETTIGONIIDAE 

Conocephalus spp. 
Scudderia spp. 

Order Psoamtera (1 Familv. 1 Taxon) 

PSOCIDAE 

Barklia 

Order DermaDtera (1 Familv. 1 Taxon) J%nvies 

FORFICULIDAE 

Forfuula spp. 

Order ColeoDtera (20 Families. 33 Taxa) Beetles 

ANTHICIDAE 
.. 

BUPRESTIDAE 

Agrilus spp. 

CANTHARIDAE 
/ 

Chau Iiognathus spp. 

CARABIDAE 

CERAMBYCIDAE 

Megacyllene spp. 
Tetraopes spp. 

CHRYSOMELIDAE 

Alticinae spp. 
Blepluria spp. 

. -. .... 
'.,_..i . ... .,: ......... ... ...... , .~ ..2' 7 :<, .., 
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Terrestrial Arthropods Taxa Xist, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

CHLAMISINAE 

Chrysolina spp. 
crypttocqha1us spp. 
Diabrotica spp. 
Disonycha spp. 
Jonhnota spp. 
Monoxia spp. 
Tivhabda spp. 

CLERTDAE 

COCCINELLIDAE 

Coccinella spp. 
Hippdamia spp. 

CURCULIONIDAE 

Hypera spp. 
Rhinocyllrrs spp. 

HYDROPHILIDAE 

LAMPYRIDAE 

MELANDRYIDAE 

MELOIDAE 

MORDELLIDAE 

NITLDULIDAE 

PHALACRIDAE 

SCAPHIDIIDAE 

onrhophagus spp. 
Trox spp. 



- 1  
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

SILPHIDAE 

Heterosilpha spp. 
Nurophrus spp. 
Thanarophilus spp. 
STAPHYLXNIDAE 

Order Thvsanmttra I1 Familv. 1 Taxon) ThriDs 

THRIPIDAE 

ALYDIDAE 

Alydus spp. 
Megaloromus spp. 

,. \+ 

,.A ?’: AEITHOCORIDAE 
: ; -2. 

BERYTIDAE 

Jalysius spp. 

COREIDAE 

LYGAEIDAE 

L ygaeus spp. 

MlRIDAE 

NABIDAE 

Nabicula spp. 
Nabis spp. 

I 
PENTATOMIDAE 

Podisus spp. 
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

REDUVIIDAE 

Phymata spp. 
Sinea spp. 

RHOPALIDAE 

SCUTEJLERIDAE 

Homaemus spp. 

THYREOCORIDAE 

Corimelaena spp. 

TINGIDAE 

Order H ~ O D ~ C K ~  (9 Families. 11 Taxa) 

APHIDIDAE 

CERCOPIDAE 

CICADELLIDAE 

Dorycephalur spp. 
Oncometopia spp. 

CIXIIDAE 

DELPHACIDAE 

DICTYOPHARIDAE 

ISSIDAE 

MEMBRACIDAE 

Publilia spp. 
Stictocephala spp. 
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< Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SCENTFIC NAME (1) COMMONNAME . 

PSYLLlDAE 

orkr NeuroDtera (4 Families. 4 Taxa) ~cewinns/Antlions 

CHLOROPIDAE 
CHRYSOPIDAE 

HEMEROBIIDAE 

MYRMELEONTIDAE 

Order TricboDtera (1 Familv. 1 Taxon) Caddisflies 

HYDROPSYCHIDAE 

Cheumatopsyche spp. 

OrdaLaidoutera (15 Families. 61 Taxa) 

A R m A E  

<'A . . ..; . i 

 AM^ andria 
Asterocampa celtis 

DANAIDAE 

I Danaus plerippus 

HESPERIIDAE 

Ahyrone logan 
Herperia v i d k  
Pinuropinrs 
Poanes teriles 

Eprgyreus clarus 

I 
i 

~ 

~ 

I Polues peckius 

I h Erynnir afranius 
i ,. ..,_ <;. 1:: 

I 

' 3. ..I. 

.;_... . 
u. -" 

ButterfliesMoths 

Goatweed Butterfly 
Hackberry Butterfly 

Monarch 

Delaware Skipper 
Green Skipper 
Pirus Skipperling 
Taxiles Skipper 
Peck's Skipper 
Silver-spotted Skipper 
Afranius Dusky-wing 
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SCIEN'TIFIC NAME (1) COMMON NAME 

Oarism garua 
PhoIisora 'catulhs 
Poanes taxiles 
Pyrgus communis 

LYCAENIDAE 

Satyrium acadcwn 
Strymon melims 
Lycaena helloides 
Lycaena heteronea 
Lycaena hyllus 
Lycaena rubida 
Lycaena xantkoides 
Hemiargus isolus (isola) 
Leptotes marina 
Lycaeides melissa 
Plebejus acmon 
Plebejus icarioides 
Plebejus saepiolus 

..,:. ' . +. 

<&y 
.:<,i :,.3:.w? 

NOCTUIDAE 

NYMPHALIDAE 

Chlosyne gorgone 
Euptoieta Claudia 
Junonia coenia 
Limenuis archipus 
Nymphalis antiopa 
Nymphalis milbeni 
Phyciodes punts 
Phyciudes tharos 
Spyeriu aphrodue 
Speyeria atlantis 
Speyeria coronis 
Speyeria edwardsii 
Vanessa atalanta 
Vanessa cardui 

Garita Skipperling 
Common Sooty-wing 
Taxiles Skipper 
Common Checkered Skipper 

Acadian Hairstreak 
Common Hairstreak 
Purplish Copper 
Varied Blue 
Bronze Copper 
Ruddy Copper 
Great Copper 
Reakirt's Blue 
Marine Blue 
Melissa Blue 
Acmon Blue 
Boisduval's Blue 
Greenish Blue 

Gorgone Cbeckenpot 
Variegated Fritillary 
Buckeye 
Viceroy 
Mourning Cloak 
Milbert's Tortoise-shell 
Painted Crescent 
Nortbern Pearl Crescent 
Apbrodite 
Atlantis Fritillary 
Crown Fritillary 
Edwards' Fritillary 
Red Admiral 
Painted Lady 
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

PAPILIONIDAE 

Papilio multicaudams 
Papilio polyxenes 
Papilw rumlus 
Parnassius phoebus 

PIERIDAE 

Colias eurytlteme 
Colias philodice 
Natlrolis iole 
Pierk repae 
Pontia occidentalk 
Pontia protodice 

PTEROPHORIDAE 

PYKALIDAE 

s ATURNIIDAE 

Automerk io 

Cercyonis 0etu.s 
Cercyonis pegala 
Coenonympha ochracea 

TORTRICIDAE 

Order Dintera (38 Families. 38 Taxa) 

ACROCERIDAE 

AGROMYZIDAE 

ANTHOMMIDAE 

ASILIDAE 

Two-tailed Swallowtail 
Black Swallowtail 
Western Tiger Swallowtail 
Phoebus Parnassian 

Orange Sulfur 
Clouded Sulfur 
Dainty Sulfur 
Cabbage Butterfly 
Western White 
Checkered White 

Io Moth 

Least Satyr 
Wood Nymph 
Ochre Ringlet 

Flies 
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Terrestrial Arthqais Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAhE(1) COMMON NAME 

BOMBYLIIDAE 

CALIDHOFUWS 

CECIDOMYIIDE 

CERATOPOGONDAE 

CHIRONOMIDAE 

CHLOROPIDAE 

CONOPIDAE 

CULICIDAE 

DOLICHOPODIIBAE 
,. I. 

.- z,. -z;* EMPIDIDAE 

EPHYDFUDAE 

HELEOMYZIDAE 

HIPPOBOSCIDAE 

L A W I D A E  

MICROPEZIDAE 

MUSCIDAE 

MYCETOPHILIDAE 

PHORIDAE 

PIPUNCULIDAE 
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Terrestrial Arthropods Taxa Iist, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

RICHARDIIDAE 

SARCOPHAGIDAE 

SCIARIDAE 

SCIOMYZIDAE 

SEPSIDAE 

SIMWIDAE 

STMTIOMYIDAE 

SYRPHIDAE 

TABANIDAE 

Chrysops spp. 

TACHINIDAE 

TEPHRITIDAE 

THEREVIDAE 

TIPULIDAE 

Order Hvmenovtera (16 Families. 17 Taxa) 

ANDRENIDAE 

ANTHOPHORIDAE 

ApU spp. 
Bombus spp. 

BETHYLIDAE 

&ts/Wasvs/Bees 
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,Page 11 of 12 

SUENTIFIC NAME (1) COMMON NAME 

BRACONIDAE 

chelonus spp. 

CHALCIDOIDAE 

CHRYSIDIDAE 

COLLETlDAE 

Hylaeus spp. 

FORMICIDAE 

Camponotus spp. 

ICHNEUMONIDAE 

SCELIONIDAE 

SPHECID AE 

TENTHREDINIDAE 

TIF'HIIDAE 

VESPIDAE 

Dolichovespula spp. 

Order Aranac (1 Familv. 1 Taxon) 

ARANEIDAE 

Araneus spp. 

SDiders 
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Terrestrial AxWpxis Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC N A E  (1)  COMMON NAME 

Order ODiliondl Familv. I Taxon) 

PHALANGIDX 

*-.a>*’’ 

Paddv Lone -legs 

Order AcarinaTiFamiIv. 1 Taxon) Ticks 

IXODIDAE 

Order SolDunWl Famdv. 1 Taxon) 

EREMOBATE%€ 

Total Number-Arthropod Orders = 20; Families = 131; Taxa = 200 

Wind-Scornions 

(1) Taxonomic identifications were made by Dr. Boris Kondratieff and Mike Weissmann 

(2) Mantids are recognized by some authorities as members of the separate Order Mantodea. 
of Colorado State University, Fort Collins, CO. 



Amphibians Species List, Rocky Flats Plant, 1991 

:- SCIENTIFICNAME COMMON NAME 

AMBYSTOMATIDAE (1 Species) SALAMANDERS 

I. .*-.- I -  

.. < I< 

Ambystoma tigrinurn Tiger Salamander 

,PELoBATIDAE (1 Species) SPADEFOOT TOADS 

Scaphwphus bombifions (1) 

BUFONIDAE (2 Spcdcs) 

Bufo cognatus (1) 
Bufo woodhousei 

HYLlDAE (1 Specits) 

Pseudacris triserintus 

Plains Spadefoot 

TRUE TOADS 

Great Plains Toad 
Woodhouse's Toad 

TREE FROGS 

Boreal Chorus Frog 

RANIDAE (1 Species) TRUE FROGS 

Ranapipiens Northern Leopard Frog 

:.. . . -3.; 
',%;:..:.9': :.. .%... Total Number of Amphibian Species = 6 '.T.. , 

(1) Species was previously recorded, but not observed during 1991 field season. 

. .  
,L.i ;.:.; 

:.. i 7 ' 4  .. ... ,,.>;' .. . ..._ i 



Reptiles Species List, Rocky Flats Plant, 1991 
%*...-..5: . 

COMMON NAME .' .>2 smmc NAME 

CHELYRIDAE (1 Species) 

Chrysemys picto 

IGUANIDAE (2 Species) 

Phrynosoma douglassi 
Seeloporus undulatus 

COLUBRlDAE (4 Species) 

Coluber constrictor 
Pimophis melanoleucus 
Thamnopltis rad& 
Tiurnnophis sirtalk 

Western Painted Turtle 

LIZARDS 

Short-homed Lizard 
Eastern Fence Lizard 

COLUBRIDS 

Racer 
Bull Snake 
Plains Garter Snake 
Common Garter Snake 

VIRERTDAE (1 Specits) VIPERS 

Crodis  viridis Prairie Rattlesnake 

Total N u m b  of Reptile Species = 8 

: .' 
.::, z-. c 

.s -. 
',\....,>' . . ..+ 
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Bird S p e c i e s - w k y  Flats Plant, 1991-1992 

SCIENTIFIC N W ( 1 )  COMMON NAME 

PODICKPERID&(I Species) 

P o d i l y m b w p c d i i  

PHAIACROCQB%UDAE (1 Species) 

Phalacrocorzutmius 

Ardea herodim 
Butorides striatm 
Nycticorax nyxicmax 

Branta canad& 
Clien caerulescers 
Anas p la t y rhynks  
Anas n r e p r a  
Anas acuta 
Anas crecca 
Anas discors 
Anas cyanoptera 
Anas clypeatu 
Ayiliya arnericam 
Aytliya collaris 
Aytliya valisineria 
Aytliya afinis 
Bucephela clang& 
Buceplwla albeoia 

Mergus merganser 
Lop ldy te s  cllcLluoNs 

CATHARmAE (I Species) 

Cathanes aura 

GREBES 

Pied-billed Grebe 

CORMORANTS 

Double-crested Cormorant 

HERONS 

Great Blue Heron 
Green-backed Heron 
Black-crowned Night-heron 

GEESEAND DUCKS 

Canada Goose 
Snow Goose 
Mallard 
Gadwall 
Northern Pintail 
Green-winged Teal 
Blue-winged Teal 
Cinnamon Teal 
Northern Shoveler 
Redhead 
Ring-necked Duck 
Canvasback 
Lesser Scaup 
Common Goldeneye 
Bufflehead 
Hooded Merganser 
Common Merganser 

AMERICANVULTURES 

Turkey Vulture 

(1) Scientific and wmmn names wen obtained from The AOU Checklist of North American Birds (6TH Ed.). 
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Bird Species Lkt, Rocky Flats Plant, 1991-1992 

SCIENTIFIC NAME (1) COMMON NAME 

I'.> . I - -  .. .> - 

ACCTPITRIDAE (9 Species) 

Accipiter striafur 
Accipiter cooperii 
Buteo jamaicensis 
Buteo swainsoni 
Buteo lagopus 
Buteo regalis 
Aquila chrysaetos 
Haliaeetus lecoceplialus 
Circus cyaneus 

EAGLES AND HAWKS 

Sharp-shinned Hawk 
Cooper's Hawk 
Red-tailed Hawk 
Swainson's Hawk 
Rough-legged Hawk 
Ferruginous Hawk 
Golden Eagle 
Bald Eagle 
Northern Harrier 

FALCONIDAE (4 Species) FALCONS 

Falco mericanrrs 
FaIco peregrinrrs 
Falco columbaruis 
Falco sparverircs 

Prairie Falcon 
Peregrine Falcon 
Merlin 
American Kestrel 

.. ...: "; '. !' ..;;...-; 
'., '.:<; y P H A S r n A E  (2 Species) GROUSE AND TURKEYS I., .. 

Phasianus colcliicus 
Meleagris gallopavo 

Ring-necked Pheasant 
Wild Turkey 

RALLIDAE (3 Species) RAILSANDCOOTS 

Rallus limicola 
Porzana Carolina 
Fulica americana 

Virginia Rail 
Sora Rail 
American coot 

GRUXDAE (1 Species) CRANES 

Crus canademis Sandhill Crane 

CHARADRIIDAE (1 Specits) PLOVERS 

Charadrius vociferus Killdeer 

(1) Scientific and common names were obtained from 'Ihe AOU Checklist of North American Birds (6TH Ed.). 

* >  

? L .  

0:. . 
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Bird Species List, Rocky Flats Plant, 1991-1992 

SCENTFIC NAME (1) COMMON NAME 

SCOLOPACIDAE (6 Species) SANDPIPERSANDALLIES 

Catoptrophorus sem i p  lmatus 
Tringa solitaria 
Aauis macuhria 
Limnodromus scolopaceus 
Gallinago gallinago 
Calidris melanotos 

COLUMBDAE (3 Species) .¶ 

Columba fasciata 
Columba livia 
Zenaida macroura 

STRIGIDAE (3 Species) 

Bubo virginianus 
Asio oms 
Asio pammeus -, 

3 

- a  . -.- .,- ~ 

LARIDAE (1 Species) 

Lmur delawarensis 

Willet 
Solitary Sandpiper 
Spotted Sandpiper 
Long-billed Dowitcher 
Common Snipe 
Pectoral Sandpiper 

PIGEONS AND DOVES 

Band-tailed Pigeon 
Rock Dove 
Mourning Dove 

OWLS 

Great Homed Owl 
Long-eared Owl 
Short-eared Owl 

GULLS 

Ring-billed Gull 

CAPRTMULGIDAE (1 Species) MGHT JARS 

Chordeiles minor 

TRocHILrDh (2 Species) 

Selasphorus platycercus 
sehsphoncs rufus 

ALCEDINIDAE (1 Species) 

Ceryte alcyon 

Common Nighthawk 

HUMMINGBIRDS 

Broad-tailed Hummingbird 
Rufous Hummingbird 

KINGFISHERS . 

Belted Kingfisher 

(1) Scientific and wmmon names were obtained from The AOU Checklist of North American Birds (6TH Ed.). 

; ::. 
..: ....; . 

. .. _. . ., . .... .. . 
- . .. . * .  
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Bird Species List, Rocky Flats Plant, 1991-1992 

ScIENTmC NAME (1) COMMON NAME 

PICIDAE (4 Species) WOODPECKERS 

Cohptes auratus 
Sphyrapicus nuchalis 
Picoiies villosus 
Picoiies pu bescens 

Northern Flicker 
Red-naped Sapsucker 
Hairy Woodpecker 
Downy Woodpecker 

(10 Species) ryRANT FLYCATCHERS 

Tyrannus tyrannus 
Tyannus verticalis 
Sayornis phoebe 
Sayomis saya 
Empidonax naillii 
Empidonax ha mmondii 
Empidonax obseriwlseri 
Empidonax difficilis 
Contopus sordidulus 
Contopus bot ea lis : I,, .:. 2 <; 5 . .- 
ALAUDIDAE (1 Species) 

Eremophila al’stris 

HlRuNDINlDAE (5 Species) 

Tachycinera tiulassina 
Tachycinera bicolor 
Steigidopteryx serripennis 
Hirundo rustica 
Hirundo pyrrhonota 

Eastern Kingbird 
Western Kingbird 
Eastern Phoebe 
Say’s Phoebe 
Willow Flycatcher 
Hammond’s Flycatcher 
Dusky Flycatcher 
Westem Flycatcher 
Western Wood-Pewee 
Olive-sided Flycatcher 

LARKS 

Homed Lark 

SWALLOWS 

Violet-green Swallow 
Tree Swallow 
Northern Rough-winged Swallow 
Barn Swallow 
Cliff Swallow 

CORVlDAE (5 Species) CROWS, JAYS, MAGPIES 

Cyanocina cristata 
Pica pica 
Conus corax 
Corvus brachyrhynchos 
Gymnorhinus cyanocephalus 

Blue Jay 
Black-billed Magpie 
Common Raven 
American Crow 
Pinyon Jay 

(1) Scientific and common names were obtained from The AOU Checklist of North American Birds (6TH Ed.). .: . - .-- .- 
-* . 
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- 
- .,.% ? Bird Species List, Rocky Flats Plant, 1991-1992 

SCIENTIFIC NAME (1) COMMON NAME 

PARIDAE (1 Species) 

Parus atricapillus 

smAE (1 Species) 

Sina carolinensis 

TROGIBDYTIDAE (4 Species) 

Troglodytes aedon 
TrogIodytes troglodytes 
Cistolllorus palustris 
Salpinctes obsolerus 

MUSCICAPIDAE (5 Species) 

Regulus calendula 
Sialia currucoides 
Myadestes townsendi 
CarharlLs ustulatus 
Turdus migratorius 

. _  
L ’ - 

M W A E  (2 Species) 

Dmetella carolinensis 
Oreoscoptes montanus 

LANmlAE (1 Species) 

Lanius ludovicianus 
L a n k  ercubitor 

STlTRNIDAE (1 Species) 

Sturnus vulgaris 

TITMICE 

Black-capped Chickadee 

NUTHATCHES 

White-breasted Nuthatch 

WRENS 

House Wren 
Winter Wren 
Marsh Wren 
Rock Wren 

MUSCICAPIDS 

Ruby-crowned Kinglet 
Mountain Bluebird 
Townsend’s Solitaire 
Swainson’s Thrush 
American Robin 

THRASHERS 

Gray Catbird 
Sage Thrasher 

SHRIKES 

Loggerhead Shrike 
Northern Shrike 

STARLINGS 

European Starling 

(1) Scientific and wmrnon names were obtained from The AOU Checklist of North American Birds (6lH Ed.). 
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Bird Species List, Rocky Flats Plant, 1991-1992 ,.?. 

SCIENTIFIC NAhE (1) COMNON NAME 

VIREONIDAE (2 Species) VIREOS 

Vireo solkarius 
Vireo gilvus 
PARULINAE (7 Species) 

Dendroica petechia 
Dendroica coronata 
Dendroica townsendi 
Opornis tolmiei 

Icteria virens 
Wilsonia pusilla 

Geothlypis trichas \ 

Solitary Vireo 
Warbling Vireo 
WOOD WARBLERS 

Yellow Warbler 
Yellow-Nmped Warbler 
Townsend’s Warbler 
MacGil I ivra y ’s Warbler 
Common Yellowthroat 
Yellow-breasted Chat 
Wilson’s Warbler 

THRAUPINAE (1 Species) TANAGERS 

Piranga ludoviciona Western Tanager 

CARDINALXNAE (4 Species) GROSBEAKS AND ALLIES 
‘ 2  

Plieucticus melanocephahrs 
Guiraca caerulea 
Passerina cyanea 
Passerina amwna 

Black-headed Grosbeak 
Blue Grosbeak 
Indigo Bunting 
Lazuli Bunting 

EMBERIZINAE (16 Species) TOWHEES AND SPARROWS 

Pipilo chlorurus 
Pipilo erytiirophthalmus 
Ammodramus savannarum 
Pooecetes gramineus 
Passerculus sandwichensis 
Melospiza melodia 
Chondestes grammacus 
Spuella arborea 
Spizella passerina 
Spizella pallida 
Spizella breweri 
Junco hyemalis 
Zonotrichia querula 

Green-tailed Towhee 
Rufous-sided Towhee 
Grasshopper Sparrow 
Vesper Sparrow 
Savannah Sparrow 
Song Sparrow 
Lark sparrow 
American Tree Sparrow 
Chipping Sparrow 
Cla y-colored Spa now 
Brewer’s Sparrow 
Dark-eyed Junco 
Harris’s Sparrow 

:c .. 
; ’.?,> 
. .’ 5% :., 

(1) Scientific and common names were obtained from The AOU Checklist of North American Birds (6TH Ed.). :. .... , .. .: .. - 
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Bird Species List, Rocky Flats Plant, 1991-1992 

ScIENTmC NAME (1) COMMON NAME 

Zonotrichia leucophrys 
Melospizn lincolnii 
Calcarius lapponicus 

AGELAIINI (7 Species) 

Sturnella neglecta 
Xanrltocephalus xanthoceplia ius 
Agelaius phwnueus 
Euphagus cyanocepliahis 
Qucalus quiscula 
Molothrus ater 
Icterus galbula 

PASSERIDAE (1 Species) 

Passer domesticus 

Carduelis p i m s  
Carduelis nktis 
Carahelis psaltria 
Carpodacus cassinii 
Calpodacur mericanus 

White-crowned Sparrow 
Lincoln’s Sparrow 
Lapland Longspur 

MEADOWLARKS, BLACKBIRDS 

Western Meadowlark 
Yellow-headed Blackbird 
Red-winged Blackbird 
Brewer’s Blackbird 
Common Grackle 
Brown-headed Cowbird 
Northern Oriole 

OLD WORLD SPARROWS 

House Sparrow 

Pine Siskin 
American Goldfinch 
Lesser Goldfinch 
Cassin’s Finch 
House Finch 

Total Number of Bird Species = 144 

(1) Scientific and common names were obtained from The AOU Checklist of North American Birds (6lH Ed.). 

f:. 
.. ... 

,. . : i ’ .. , .>:: 



Mammals Species list, Rocky Flats Plant, 1991-1992 
SclEKllFICNAME COMMON NAME 

INSECTWORA (2 Species) INS=-EATERS 

Sorer merriami 
Sorer palustris 

CARNlVORA (6 Species) 

Canis lanans 

Procyon lotor 
Mustela frenata 
T&a tams 
Mephitis mephitis 

Vulpes vulpes 

Meniam’s Shrew 
Water Shrew 

CARNIVORES 

Coyote 
Red Fox 
Raccoon 
Long-tailed Weasel 
Badger 
Striped Skunk 

RODENTIA (17 Species) RODENTS 

Spennophilus tridecemlineatus 
Cynomys ludovicianus 
Sciunrs niger 
Thomomys talpoides 
Perognathus flavus 
Perognaths hispidus 
Castor canadensis (1) 
Reuhrodontomys montanus 
Reihadontomys megalotis 

a i  Peromyscus manicuhrus 
:* .;: ; Neotoma maicana 

Microtus pennsylvanicus 
Microtus ochrogaster 
Ondotra zibethicus 
Zapus hudsonius 
Zapus princeps 
Erethuon dorsatum 

% .  P 

LAGOMORPHA (3 Species) 

L epus townsendii 
Lepus californicus 
Sylvilagus audubonii 

ARTIODACTYLA (3 Species) 

Gem elephus 
Odocoileus hemionus 
Odocoileus virginianus 

Tow Number of Mammal Species = 31 

Thirteen-lined Ground Squirrel 
Black-tailed Prairie Dog 
Fox Squinel 
Northern Pocket Gopher 
Silky Pocket Mouse 
Hispid Pocket Mouse 
Beaver. 
Plains Harvest Mouse 
Western Harvest Mouse 
Deer Mouse 
Mexican Wood Rat 
Meadow Vole 
Prairie Vole 
Muskrat 
Meadow Jumping Mouse 
Western Jumping Mouse 
Porcupine 

RABBITS AND HARES 

White-tailed Jackrabbit 
Black-tailed Jackrabbit 
Desert Cottontail 

DEER 

Elk (Wapiti) 
Mule Deer 
White-tailed Deer 

(1) Species was previously recorded, but was not observed during 1991 field season. 
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BELT TRANSECT SUMMARY FORM 
HABITAT TYPE: Xeric M i x 4  G r a u l a d ,  Reference, 1991 Final (BLTXR91F) 

. %  - .  
< I  ;.I I 
'i .*,.? .l 

.i / 

.. . . '. . ...., . .:.: 
-.<. .;,.."' _. . :. 
e . . . , . ., ... . . .. 



, 

t I I I I I I I I I I I 



Paronychia jrmaii X X X X X X X X X 



Total Plant Species Present 49 54 38 44 56 53 52 62 52 54 



BELT TRANSEn SUMMARY FORM 
HABITATTYPE: Xeric Mixed Grass, Affected, 1991 Final ( B L m 9 I F )  

_ _  
-.a 

*+, 2 ,5$ 
c L..- 

I 



I 



FORBS 
Alyssum minus X X X X X 

Ambrosia artcmisiifolia ( X  X X 

lhbrosia Dsilostachva 

X X X X X 

X 

I x I x I x 1-x-l x I x I x I 
~ ~~ . 

Astragalus adsurgcns X 

Chrysopsis villose X 

Carduu nutans 

Convolvulus arvensis X 

C o o p  canadensis 

Dyssodia p a p p  X 

Erodium acutanum X 

l x l x l  

X X 

X X 

X X 

X X 

lAsdeoias smciosa 

X 

X 

X X 

X 

X X 

X X 

7 

X X X' X 

X X X X 

X X X X 

X X X X 

X X X X 

7 

Euphorbia serpyllifolia I 

I 

I I X I I 

I 

~ 

X 

X 

I 

X 

X X X 

X X X 

X X 

X 

1 

Taraxacum officinale 
Tragopogon dubius 

Verbascum thapsu 
Verbcna bracteata 

1 

X X X X X X X X 

X X X 

X X X X X X X X X X 

. x  

Guticmzia saduae X I  X I  X I  I I I I I I 
X I  l x l x  

l~corzoncra lanciniata I I I I I X X I x  I 
l~enccio smrtioicitx I I I 1 x 1  I I I I 1 x 1  



BELT TRANSECT SUMMARY FORM 
HABITATTYPE: Mesic Mixed Grassland, Reference, 1991 Final (BLTGR91 F) 

c ,,:y. . - +.7' 
<;:L. ...- . .\>A ., ' -::,3 

1:. . ,-, 

I 



, \- 

, GRAMINOIDS I 

I. '., 
.... l,. . .. .. 

... ..,..<:?$ . 
.L_*:.. .,,. , .... - 

I I I I I 

Buchloc druyloides X 

~Andr0~0e00 eerardii I I 1-7; r I T -1-1 

X I X X X I 
Carex filifolia 

]Carex eltocharis 
X I I I I I 

1 x 1  r - x T r x  I- x I 
E l p u s  canadensis 

I x l x l  

I 
7 1 1 1 I I I 

Stipa viridula X X X I X 

1 I I 1 I 

1 I I 1 I 1 I I I I I I 

1 





ltippia cuncifolia 

~ ~ ~~ 

Lomatiurn orieotale X 

Mirabilis linearis X X X 

Onosmodium molle X X X X 

Pbacelir heterophylla X X X X 

Phvsalir virniniana X X 

1 

Tragopogon dubius 

I 

. x  X X X X X X X X X 

I 

Vamria  onarnidata X X 

I 

I 

I 

I I 

1 x 1  

I I I 

I 
I 1 I 1 I X I  I ' I  I I 

h v r n b r i u m  altissirnum I I I I I 1 x 1  I I 1 x 1  

h h a u a l c c a  cocrioea I x I x I x I x l x I x I x I  l x l x l  
ITaraxacurn OffiCiOak 1 x 1  I I I I l x l x l  I I 
ITradcscantiaoccideotalis I x I x I x I x I x I x I I I I I 

I 1 1 x 1  I I I 

TOUI Rant Species Present 1 44 48 40 43 49 47 52  27 



BELT TRANSECT SUMMkRY FORM 
HABITATTYPE: Mesic Mixed Grassland, Affected, Final 1991 (BLTG 

Transect 

r91 F) 
MGO2A I MGO2A I MGQ3A I MG03A MGQdA 

1 



I I I I I I I I I I I 



\ 

b 



I I x -1 I I I I I I 
~ ~~ ~~ ~ 

Psoralce tcnuiflora X 

Ratibida columnifera X 

Salsola ibcrica 
Scononcra lananiata X 

Senccio plattensis 
Sencciospartioidcs I X 

Silcne antinhina X 

ISonchus a. awemis l x l x  
ISonchrrP a. uiieinosus I I 

X 

X X X X 

X 

X X X X X 

I I I I I 1 x 1  

ISDhaeraicca cocxioca 1 x 1  I I I .  l x l x l x l x l  I 

[Total Plant Species Present [ 54 [ 44 401 461 42 I 42 I 52 I 42 I 50 I 42 



, ,,, . .. . :..,::.':~.?! 
~,: ... *y> * .-.;. ., . 

lBELT TRANSEm SUMMARY FORM 
HABITATWE: Reclaimed, Affected, 1991 Final (BLTRA91F) 



X 





BELT TRANSECT SUMMARY FORM 
HABITAT TYPE: Disturbace, Affected, 1991 Final (BLTDAPIF) 



I I I I I I I 1 I I 



IEuohotbia serpvllifolia 1 x 1  I I 1 x 1  I I I I I 

Total Plant Spcciu Resent 

Rumex crispus 
I I I I 

28 40 25 18 21 37 20 18 19 22 

l x l x l  l x l x l  

Xanthium strumarium 



BELT TRANSECT SUMMARY FORM 



i 



f I I I I I I I I I I 1 

[Total Plant Species Present I 15 I 23.3 I I I 



BELT TRANSECT SUMMARY FORM 
H A B I T A T n P E :  Tall Shrub (230) (BLTZODM) 

>.. 
i'.:. ,.'-':? 

-..,$;::Tfc 
... . . ..._ 

.. Y?. .- 



.I... _.. . .. 
:',.;.I.? 
-; . ... . .. :.. . ..: 7 -.: .j. I I I I I I I I I I 

I 1 



lhionarda fstulosa l x l x l x l x l  I I I I I I 

Total Sptries Present 

/Nema cataria 1 

~~ 

22 32 26 26 16 

r 1 l x l x l  

Trapopopn dubius 1 . 1  I I 
Trifolium dubium I X I I I I 
Urtica dimca 

Verb- thapsus 

Viola numllii X 

I 
OTHER SPECIES PRESENT I I I I 

I I I I I 1 



BELT TRANSECT SUMMARY FORM 
HABITATTYPE: Riparian Woodland, Rcfcrtocc, 1991 Final (BLTWR9lF) 

Study Site 
Transect 

IBWOlR IBWOlR (MWOlR (MWOlR IMWOtR IMWOZR (MW03R (MW03R (MW04R (MWOJR I 
1 1 1 2 1 1 1 2 1 1 1 2 1 1 1 2 1 1 1 2 I  

D a w s )  02-Jul 

04-scp 

,Amorpha fnrticosa 20 
TREES AND SHRUBS 

kratacgu  erythropoda 

Humulus lupulus 
Populu dcltiodes 14 

P m n u  virginiana 
Rhus aromatica 
Rosa aacularis 1% 

P 

0 2 - J ~ l  

04-Sep 

66 

03-Jul I 03-Jul I 03-Jul I 03-Jul 1 02-Jul 
~ ~~ 

04-Sep 04-Sep 04-Scp 04-Sep 05-Scp 

160 3 4  163 33 125 

* 12 4 

8 
3 14  3 5 

23 1 
14 5 

7 4 2 1 s  

1 ' 4  

02-Jut I 02-Jul 

05-Scp 04-Sep + 
'+ 

02-Jul I 
04-Sep 

Isalix tirmiifotia I I 1 1  I I I I I 2 1 '  I I 
h m h o r i c a r o o s  omdentalis I 15 I I I 2581 I 6 1  I 8 1  I I 

I I I I I I I I I I 2 1  



lBromus wrtcn I 1 x 1  I l x l x l x l x l x l x l  

Poa compresa X X X X X X X X X X 

'i.. 

..'." ...* :*. 
::<.; 

. ... 
. . , . . , . . c ; -. '...' 

Poa prateusis X X X X X X X X 

I 
X 

I 

J 

I I 1 x 1  I I I 
1 I 1 x 1  l x l x l x l x l x l x l  



Artemisia dracunculus 
Artemisia frigida 

Asdcpias incarnata 
Artemisia ludoviciana 

I , 
X I  , j I 

X X X X X X X 

X X X X X X X X X x ,  
X X 

Asdepias speciosa 
Asclepias viridiflora 

- - 7  1 ,  
:.< 

~- 

X X X X ' X  

X 
i 

Convolvulus arvcmis 
Conyza amdensis 

1 I I X X 

X X X X X 



. .  
;:y .. .’<>. ..: <. . . . I  ... ̂ _  

mxacum dficinalc 



BELT TRANSECT SUMMARY FORM 
HABITATTYPE: Riparian Woodland Affected, 1991 Fioal (BLlWA9lF) 

:, 

, L i  'I 

. . -.=j -.. 

I 



kamx lanurjaasa I 1 x 1  I I I I l x l x l  I 

~ ~~ - 

Typha latifolia X 

Earex nebaskensis 1 x 1  1 x 1 -  I I l x l x l x l x l  

X X X I 

/Carex eleocharis 

I I I I I I 

I 

I 1 

l x l x l  I I l x l x l x l  

I x --I 1 1 1 I l x l x l  I I 

I I 

I I I I I I I I I I 







BELT TRANSECT SUMMARY FORM 
HABITAT W E :  Riparian Woodland Affected, 1991 Final (BLIWA91F) Series 2 



Carex deccbaris 

Carex stipb 
Dactvlis dowrata 

I 

X X X 

X 

X 

I 1 x 1  I I I I I I I 
I l x l x l x l  I I I I 

I x I x I L X  I 1 x 1  I I I I 
Glyarir p d i s  I I x .  X I I I I I 
Glvccrir sMata I X X 

l x l x l x l x l x l  I 
Ihiluhlenbcmia raccmosa l x l x l x l x l x l  I I I I I 

I I I l x l x l  I I 

I I I 
I I I I I I I 







BELT TRANSECT SUMMARY FORM 
HABITATTYPE. Ripanao Woodland ( 1  10) (BLTI 10DM) 

I _  -. 
*1. ’ 



I I I I I I I I I I 



[Total Species Resent I I I I I I I I I I 
I 



,BELT TRANSEfl SUMMARY FORM 
HABITATTIPE: Riparian Shrub (210) (BLRIODM) 

. .  



. I . .  , .i ... ... . .  
._ /. 

.... 

4.. 
n\ 

...,: <r- .' 
.,.. . .. . --. . _. 

t I I I I I I I I I I 



i 

I I 

1 x 1  I I I I I I 

Xanthiurn strumarium 
Glyccrrhizs lcpidota 

IEauisetum hvcmalc I 1  

X 

X 

I X I  

Total Speciu Present 29 17 29 I 20 I 25 1 

I 

I 

I I I I I I 
k k h o r b i a  mareinata T X I -  I X 1 I I I I 

1 I I I I 
I x  ---I I 1 I 

(Toxicodendron rydbernii I I I 1 x 1  I I I I I I 

(OTHER SPECIES PRESENT I I I I I I I 



.'.-/ .'>.. ... 
. .  

BELT TRANSECT SUMMARY FORM 
HABITATTYPE. Marshland Referena, 1991 Final (BLTAR91F) 

" P ?  

.. 



..,.. .. . 
I. - , -., ,.... . :* 
. .. ..- 

,;i,j . .--- 

I 1 I I I 

lsciruus orllidus 1 x 1  I I I 1 x 1  

ISornhastrum nutans f I 7 7 I 1 x 1  I I 
7 7 1 x 1  I I I 1 x 1  

I I I I I I I I I I I 



I I I I 1 x 1  
>'i 
43 Galium aparine I I I I 7 T r rX-ri I x l x l x l  

IMcntha arvensis l x l x l x l x l x l x l x l x l x l x l  

I X I  I I 1 x 1  I I I I I 
l x l x l  1 x 1  1 x 1  l x l x l  I - - 

Psoralca tcouiflora X 

Ranunculus m a w  uni i X X X X X X X X X X 

I 
IRatibida columnifera I I I I I I I 1 x 1  I I 
(Rorippa palskis I I I I X I  I I I I X I  I 

I 1 I I 1 x 1  l x l x l  I I 
1 x 1  I I I r-- 1 - x  I x I I 1 



..-. ~. . .. . . . .. <-. ..I... 



BELT TRANSECT SUMMARY FORM 



'lGR4MINOIDS 

I I I 

'I 

I I I 1 

' I  I :I I 
lAgropyron intermedium 1 I I 1 x 1  I 

y. I 
,/L 

c ;: ..;,. ... ..^ 

...: ' 

Swrobolus ~ ~ ~ t a n d r u s  I I I l x l x l x l  I I 1 I 

I I I I I I I I I I I 





:.5 ... . . .. .._: .. . ._ i. 

BELT TRANSECT SUMMARY FORM 
HABITATTYPE: Aquatic (Wetland) Affected, 1991 Final (BLTAA91F) 



I I I I I I I 

'd... . .. I, 
*.. 

-1 .:. 

I I 

I 1 I I I I 1 I I 1 

. .. :;. 
...-I ... .. . 

I I 1 I I I I I I I 1 1 



. .  - .  ..... .. .:.< 
. I ~. 

<:. 
: .i 

.-. .. . . _ _  

. ._ . .. 
. I  

-I i;. 

:<., 

.. I 

. :e>; 



BELT TRANSECT SUMMARY FORM 
HABITATTYPE Short Marsh (020) (BLTOZODM) 

' ,  
-:i 

A>- 
..< 



GRAMINOIDS 

Agropyron caoinum 

Agropyron smithii 

X X I 
I X I I I 

, 

X 

X X 

1 x T x I x I x l x I x I  

I I I I I 

I 

I I I I 

I I I 
IJuncus dudlevi I l x l x l  1 I I I 
 uncus noduosus 1 T 1 I 1 x 1  I I 

I I I I I I I I I I I 

I I I I I I I I I I 1 

.,.. :. -z . .. 
i. ., .. . .,? . 

I. .,,., 



FORBS I I 

: .. ,. .>. . , , .. . I, . .  : * '.. 

I I 

Sisymbrium altissimum 

IVerbena hastata 

X I I I 
I 

Solidago missouritasis 

I 
X I I I I 

l x l x l  

~~ 

Xantliiurn strumarium 

OTHER SPECIES PRESENT 

I 
~ ~~~ 

X X 

X 

lveronica anaealtis-aauatica I 

Lythrum alaturn 

Spartina pxtinata 

I 

X 

X 

I I 1 x 1  I 

I I I 1 x 1  I I I I 
IXanthium strurnarium 1 x 1  I I I I I 1 I 



c 

I 

BELT TRANSECT SUMMARY FORM 
HABITATTYPE. Tall Marsh (030) (BLTU30DM) 

Y -  
\,- 71%: 

.-A 

I -, < .Az- ;- . .  







COVER TRANSECT SUMMARY FORM 
HABlTATTYPE: Xeric Mixed G r a s l a d ,  Reference, 1991 Final (CvRxR91P) 







Vaccaria pyramidata 1 

I 1 I I I I I 

I I I I I I I I I I I 

I I I I I I I I I I 



COVER TRANSECT SUMMARY FORM 
HABITATTYPE: Xeric Mixed Grassland, Affected, 1991 Final (CVRXA91F) 



t I I I I I I I I I I 
I I I I I I I 



I 1 I I I I 1 I I I I 



*:. . .'!+ -, 
.r _.. .: 7 . .  ....,., 



COVER TRANSECT SUMMARY FORM 
HABITATTYPE: M a i c  Mixed Grassland, Reference, 1991 Hnal (CVRGR9lF) 



I I I I I I I I I I t I I 



I I I I I I I I I I 



Total Plant Ground Cover 



COVER TRANSECT SUMMARY FORM 
HABITATTYPE: Mesic Mixed Grassland, Affected, Final 1991 (CVRGA91F) 



.__ 

.C - ,I 

. .. 
-....- 

.-,.A 2:. 

I I I I I I I I I I I I 

I 1 I I I I I I I I I 

I I I I I I I I I I I 



I 

t I I I I I I I I I I I 



Total Plaot Ground Cover 33 32 1 42 29 I 29 I 33 I 29 23 21 21 



COVER TRANSECT SUMMARY FORM 
HABITATTYPE: Reclaimed, Affected, Final 1991 (CVRRA91F) 

. .  . 'i ,. -. 

4. 

, $ ,. u 





. si :i.. 

. .A:* ..>,I. 





COVER TRANSECT SUMMARY FORM 
HABITAT TYF'E: Disturbana, Affected, 1991 Final (CVRDA91F) 

J . P? 

. .." \ .  . 



.;*. 
t',:.. . 
. ... ..... 

. ii, 

I I I I I I I I I I I 



.)I 

.,., . . ... 

I I I I I I I 1 I I 1 I 



Total Plant Grouod Cover 10 I 21 I 231 11 I 14 I 18 1 17 I 18 16 16 



COVER TRANSECT SUMMARY FORM 
HABITATTYPE: Disturbana. Affected. 1991 Final fCVRDA91FI 



I 

5 

<::.. ..... . ;. .,. . .. .. . .,.. . ~ .  .., 



I I I I I I I I 





COVER TRANSECT SUMMARY FORM 
HABITAT'IYPE Tall Shrub(U0) (CVRUODM) 

- ,* ". 
f,; -* 



&, 
::r: ;,;? 

.::.i -. . 





.)\ ,.... .... 
. > I .  . ..I. ., ., 
.'.l 
.. .. >: . . ..:.. 

I I I I I I I I I 
Total Plant Ground Cover 14 36 I 7 I7 I 9 I 



-.. 
,A  .. \, . m-c.7 ." 

ITREE CANOPY 

Study Site BWOlR BWOlR MWOlR MWOlR MWO2R MW02 MW03R MW03R MWO4R MWO4R 

Traosect 1 2 1 2 1 2 1 2 1 2 
Date(s) 04-Sep 04-Sep 04-Sep 04-Sep 04-Sep 04-Sep 05-Sep 05-Sep 04-Sep 04-Sep 

I 

Total Shrub Canopy 

I 

20 31 62 45 72 41 42 67 50 41 

I I I 
Ipopu~ra aneustifolia I I I 4 1  I I 

\ 

/ 

/Sa I ix amvedal oi des I I I I I 2 1  11 I 2 1  I I 





3' 
,:. .-. -,. 

. ... . .J 

7: 
.C? . -. 

, .<7 

t I I I I I I I I I I 

I I I I I I 



.... ,z. .. . . . ..> ... ;. 
: @ 

Total Plant Ground Cover I 27 22 I 251 30 I 29 33 1 26 I 31 

, 

28 I 26 

. .  
zi.; .. :~ . \;. 
:.,.. 
. . i  .. . -  

I i. . 



COVER TRANSECT SUMMARY FORM 
HABlTATIYPE: Riparian Woodland, Affected, 1991 Final ( C v R W A 9 l n  

I..__ 

,- 

,.* 

Study Site BWOlA BWOlA BWOlA MWOlA MWOlA MWOlA MWOZA MWOZA MWOZA hlW'03A 

Transect 1 2 3 1 2 3 1 2 3 1 

Date(s) 29-Aug 29-Aug 12-Sep 23-Aug 23-Aug 12-Scp 03-Sep 03-Sep 16-Scp 03-Sep 

I 
Populu alba 

Populus deltiodes 
Populus angustifolia 

Salix amygdaloidcs 

~~ ~ ~ 

27 5 8 
29 

9 13 14  20 12 11 6 7 23 22  

4 23 
+ 

- 7  
' ._  

- 1  

> 

Total Shrub Canopy 



'+. . . .. .. - 
. -.. 



I I I I I I 



L.. .,.;,. .... ? . .  
,.-. - ,  . , '1 ..:::;. 

. "  . .  
.. .. .. . 

i.:: 
. . . .::. 

.:=, 
.... - ... 
.<.. 4. I :  ? 

.::. 



COVER T R 4 N S E n  SUMMARY FORM 
HABITATTYPE: Riparian Woodland, Affected, 1991 Final (CVRWA91F) Series 2 

-h -. :. . ." - 



.- . . . 2 .  :... .. :: 
'C . ~: 1 .. 

..I 

I I 







COVER TRANSECT SUMMARY FORM 
HABITATTYPE Ripanao Woodland (1 10) (CVRIIODM) 

L 



I I I I I I I I I I 1 





Total Plant Ground Cover 22 I 



COVER TRANSECT SUMMARY FORM 
HABITATTYPE: Riparian Shruh (210) (CVR21ODM) 

. .  

. .. 







..:. , 

,. i ... :... 
.. ' r  .: ..? 

:.. . 
.> , 

-. 

I I I I I I I I I I 
Total Plant Ground Cover 15 I 26 I 40 14 12 I 



k 

Total Shrub Canopy 15 0 0 1 1 0 0 0 6 0 - 



f 

t I I I I I I I I I I 1 





Achillea millefolium 

2.. .. . 
.:,.. , p:?? ... ...- a : :' 

Ranunculus rnawunii 

I 1 1  I I 

I 

I I I I I I I I I I 

I I I I I I I 1 

I I I I I I I I 

$> I 
I 'L. 

Total Plant Ground Cover 31 37 38 38 36 33 37 43 43 44 



COVER IRANSECT SUMMARY FORM 
HABITAT’PIPE. Marshland Affecled, 1991 Final (CVRAA91F) 

-1.. : 
-1 ., 

L _- _. I , ?  . .., r 

I 



6: 
-T. 
Y 

I I I I I I I I I 
I I I 





.I. <. .. ... .,, ..';::'; 



'!.?: 
;.- r 

COVER TRANSECT SUMMARY FORM 
HABITAT TYPE Marshland Aflecled, 1991 Final ( C W 9 1 F )  

,; : 
.( 9 ,.- .,..: 

-I 1- 





..l *- '. . .. .!. .. 
_ .  .. ... ..-.: , 

L I I I I I I I I I I J 



Total Plant Ground Cover 8 16 11 14 18 



COVER TRANSECT SUMMARY FORM 
HABITAT TYPE Short Marsh (020) (COVFUODM) 



t I I I I I I I I I I 







COVER TRrWSECT SUMMARY FORM 

i 

;. . 
..:: 

,,.c;'.' 

HABITAT I Y P E  Tall Marsh (030)(COVMODM) 

I * .  - 

I 



I I I I I I I I I I 1 



I I 



.. L . .1. . . ... ,,\.... . ,. ..,: ...;z: 



RELATIVE ABUNDANCE SUMMARY, HERPTILES 
SeasonIYear: April, May, June 1991 
Transects: Baseline, OU1 

SpcClCS 

W. Painted Turtle 

Boreal Chorus Frog 

Northern Leopard Frog 

3CLh r-92 

File:RAHSPRB 1, WK 1 

( 7.6 Hours) (85.7 Hours) (20.4 Hours) (15.7 Hours) (15.1 Hours) (26.9 Hours) 

Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number No./Hour 

33 1.62 0 0.00 0 0.00 0 0.00 4 0.53 37 0 43 

36 1.76 0 0.00 0 0.00 0 0.00 0 0.00 36 0.42 

5 0.25 0 0.00 2 0.13 0 0.00 0 0.00 7 0 08 

I WETLAND HABITATS  WOODLAND HABITATS ISHRUBIAND HABITATS IGRASSLAND HABITATS IDISTURBED HABITATS I TOTAL 

Total Species/Habitat 76 3.73 2 0.13 2 0.13 3 0.11 6 0.79 89 1.04 



.... 
i . . . . .  ........ .I._ : 

Species 

W. Painted Turtle 

Northun Leopard Frog 

Bull Snake 

i.. :... 
,:. ., 

'2.1 : ..... ..._-.. 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS MTAL 

(10.4 Hours) (10.9 Hours) (8.2 Hours) (16.0 Hours) ( 2.9 Hours) (48.4 Hours) 

Number NoJHour Number NoJHour Number NoJHour Number NoJHour Number NoJHour Number No./Hour 

33 3.17 0 0.00 0 0.00 0 0.00 0 0.00 33 0.68 

9 0.87 0 0.00 0 0.00 0 0.00 0 0.00 9 0.19 

0 0.00 0 0.00 0 0.00 1 0.06 1 0.34 2 0.04 

RELATIVE ABUNDANCE SUMMARY, HERPTILES 
Season/Yeac July, August, September 1991 30-Mar-92 

Transects: All File: RAHSUMBl.WK1 

Total SDeciedHabitat 42 4.04 0 0.00 0 0.00 1 0.06 I 0 34 44 0 91 



SptciCd 

Weitan Meadowlark 

Rcd-winged Blackbird 
_ _ _ ~  

01 0.001 134 1 3.33 1 126 I 13.13 I 3 I 0.52 I 4 I 0.51 I 1 I 0.08 I I 

r 
WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

( 9.6 Hours) ( 5.8 HOW) ( 7.9 HOW) (13.0 Hours) ( 4.0 Hours) (40.3 Horn) 

Numbcr No./Hour Numba No./Hour Number No./Hour Number No./Hour Numbcr No./Hom Number No./Hour 

23 240 9 1.55 59 7.47 127 9.77 20 5.00 238 5.91 - 
109 11.35 I5 259 22 278 0 0.00 9 225 155 3.85 

I 0.31 I 0.00 I 0.13 I 33 I 254 I S I  1.25 I 1.04 I 

Killdar 

Black-billd MaBpic 

whitbcllowncdsparrow 

Barn Swdow 

Green-winged Teal 
American Robin 

Great Homed Owl 

21 219 0 0.00 0 0.00 1 0.08 4 1.00 26 0.65 

0 0.00 0 0.00 22 278 3 0.23 0 0.00 25 0.62 

0 0.00 5 0.86 18 228 0 0.00 0 0.00 23 0.57 

15 1.56 1 0. I7 0 0.00 0 0.00 5 1.25 21 0.52 

20 208 0 0.00 0 0.00 0 0.00 0 0.00 20 0.50 

0 0.00 5 0.86 9 1.14 0 0.00 0 am 14 0.35 

0 0.00 11 1.90 2 0.25 1 0.08 0 am 14 0.35 

01 0.001 12 I 207 I 01  0.001 01 0.001 01 0.001 12 1 0.30 I 
I Rock Dove I 11 I 1.15 I 01 0.001 01 0.001 1 I 0.08 I 01 0.001 12 I 0.30 I 

11 a10 I 01 0.001 2 I 0.15 I 6 1  1.50 I 12 I 0.30 I 

Chipping Sparrow I 3 0.31 I 2 0.34 3 0.38 0 0.00 0 0.00 8 0.20 



0 00'0 0 OOD 

0 00.0 0- 00'0 

0 00'0 0 00'0 

0 00'0 0 00'0 

0 00'0 0 00.0 

0 00'0 0 LID 

0 00.0 0 00'0 

0 St'O z 00.0 

I 00'0 0 LID 

I 00.0 0 00'0 

01.0 

01'0 

01.0 

01.0 

21-0 

ZID 

so0 lZ I 00'0 lo IOOD lo I €ID I1 I LID I1 I 00'0 lo I 

P 00'0 0 

0 00-0 0 

0 05-0 z 
P 00-0 0 

S 00'0 0 

S 00'0 0 

so0 t 00'0 0 00'0 

LOO E 00'0 0 00.0 

u)'O E 00'0 0 8010 

NO E 00'0 0 00'0 

DO E 00'0 0 OOD 

u)'O E 00'0 0 00'0 

00'0 

00'0 

00'0 

IED 

00'0 

00'0 

IED 

0 00.0 0 0010 0 IZD 

0 OOD 0 00.0 0 I KO 

I €ID 1 00'0 0 01.0 

0 00.0 0 OOD 0 1 ED 

0 OOD 0 00'0 0 I ED 

I 

I 
IO 8ED E 00'0 0 00'0 

0 00'0 0 OOD 0 ZVO 

0 00.0 0 69'0 * OOD 

0 El D I LID I OOD 

0 00'0 0 OOD 0 OOD 

0 no z ZSD E 001) 

0 1SD P LID 1 OOn 
P OOD 0 OOD 0 00'0 

01.0 IO I 00'0 lo I 00'0 lo I OOD lo I LID I1 I IED IS I uoL?H mi6 -1 

SID 

SIT) 
00'0 

00'0 

00'0 

2 . 00'0 0 00.0 0 ZPD 
z 00'0 0 691) P 00'0 

0 00.0 0 00-0 0 €9'0 

0 9LO 9 LID I 00'0 

0 00'0 0 OOD 0 ELD 
LI'O 

LI'O 

02.0 

020 

> SID 00'0 

LI'O 00'0 0 

LID L 00'0 0 

L 00'0 0 80.0 I 00'0 0 WO 0 €90 9 1003~PW 

8 00'0 0 00.0 0 8ED E 980 S 00'0 0 =i!wspsyr~8ol 
L 00'0 0 00'0 0 00'0 0 007) 0 EL0 L WVW P?P?VmIPA 

8 KO 1 €2.0 E 00.0 0 69'0 P 00'0 0 WBH P~-Plj 

_. :" ~ 

. .:.. ,:, 1.: 

i' 



... ..._ 
. ,. . 'Ti . .. . . , ! I  I. ...,.,- 



- 1  ,j? 

RELATIVE ABUNDANCE SUMMARY, BIRDS 
SeasodYear: May, 1991 
Transects: Baseline 

Specie3 

Red-winged Blackbird 

Western Meadowlark 

09-Apr-92 

PiIe:RABMAYBl.wKl 

WEIZAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

(6.3 Hours) ( 5.8 Hours) ( 4.9 Hours) ( 6.7 Hours) ( 2.2 Hours) (26.9 Hours) 

Number No.Mour Number NoJHour Number No.Mour Number No.Mour Number NoJHour Number NoJHour 

160 25.40 22 3.79 17 3.47 29 4.33 11 5.00 239 8.88 

5 0.79 6 1.03 1 0.20 76 11.34 5 2.27 93 3.46 
~~~ 

I Mourning Dove I 8 I ' 1.27 I 36 I 6.21 I 31 0.61 I 13 I 1.94 I 31 I 14.09 I 91 I 3.38 I 

American Tree Sparrow 3 0.48 13 224 20 4.08 1 0.15 1 0.45 38 1.41 

Cliff Swallow 27 4.29 0 0.00 1 0.20 0 0.00 0 0.00 28 1.04 

Whiteaowned Sparrow 0 0.m 7 1.21 1 0.20 0 0.00 0 0.00 8 0 30 

Canada Goose 8 1.27 0 0.00 0 0.00 0 0.00 0 0.00 8 0.30 



Yellow-rumpal Warbler 

Blkaowned Night Heron 

Yellow Warbler 

Common Grackle 
~ ~~~~ 

ISavannah Sparrow I 01 0.00 I 01 0.001 01 0.001 4 1  0.601 1 I 0.451 5 1  0.19 I 

0 0.00 7 1.21 0 .  0.00 0 0.00 0 0.00 7 0.26 

0 0.00 2 0.34 0 0.00 0 0.00 5 2.27 7 0.26 

0 0.00 6 1.03 0 0.00 0 0.00 0 0.00 6 0.22 

0 0.00 1 0.17 0 0.00 1 0.15 4 1.82 6 0.22 

lhstern Kingbird I 01 0.001 1 I 0.17 I 1 I 0.201 21 0.301 4 I 0.15 I 

Ferruginous Hawk 

American Coot 

Marsh Wren 

Rock Wren 

0.48 I 0.00 I 0.00 I 0.00 I 0.00 I 0.11 

0 0.00 1 0.17 0 0.00 1 0.15 0 0.00 2 0.07 

0 0.00 2 0.34 0 0.00 , 0 0.00 0 0.00 2 0.07 

1 0.16 0 0.00 0 0.00 0 0.00 1 0.45 2 0.07 

0 0.00 0 0.00 0 0.00 0 0.00 2 0.91 2 0.07 

IYellow-brestcd Chat I 01 0.00 I 21 0.341 1 I 0.201 01 0.001 3 1 0.11 I 

~~ ~- -~ ~ ~ ~ ~~ 

= i d  Hawk - 1  01 0 . 0 0 I - O l  1 I - 0.201 11 0.15 I ~ 01 0.001 2 1  0.07 I 
I western Flycatcher I 01 0.00 I 1 I 0.17 I 1 I 0.201 01 0.00 I 01 0.001 21 0.07 I 
I Blue. Grosbeak I 01 0.00 I 2 1  0.341 01 0.001 01 0.00 I 01 0.001 2 1  0.07 I 

Western Tanager 0 0.00 1 0.17 0 0.00 0 0.00 0 0.00 1 0.04 

Black-capped Chickadee 0 0.00 1 0.17 0 0.00 0 0.00 0 0.00 1 0.04 

Dusky Flycatcher 0 0.00 1 0.17 0 0.00 0 0.00 0 0.00 1 0.04 

Swainson's Hawk 0 . 0.00 0 0.00 0 0.00 1 0.15 0 0.00 1 004 

Lazuli Bunting 0 0.00 1 0.17 0 0.00 0 0.00 0 0.00 1 0.04 



Sharpdhinned Hawk 0 0.00 0 0.00 1 0.20 

Green-backed Heron 1 0.16 0 0.00 0 0.00 

Total Speciesnjabitat 385 I ’ 61.11 243 41.90 129 26.33 

0 0.00 0 0.00 1 0.04 

0 0.00 0 0.00 1 0.04 



RELATIVE ABUNDANCE SUMMARY, BIRDS 
SeasonNear: June, 1991 

Transects: Baseline, OU1 

Spocicp 
Red-winged Blackbird 

Wrstcrn Meadowlark 

30-Mar-92 

File: RABIUNBl.WK1 

~~ 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS mAL 

( 4.5 Hours) ( 4.1 Hours) ( 2.3 Hours) ( 7.2 Hours) ( 1.4 Hours) (19.5 Hours) 

Number NoJHour Number NoJHour Number No./Hour Number NoJHour Number NoJHour Number NoJHour 

198 44.00 16 3.90 29 12.61 45 6.25 6 4.29 294 15.08 

5 1.11 23 5.61 8 3.48 120 16.67 3 2.14 159 8.15 

Mourning Dove 

Vesper Sparrow 
I 14 3.11 61 14.88 6 2.61 7 0.97 4 2.86 92 4 . n  

11 244 11 2.68 9 3.91 57 7.92 0 0.00 88 4.51 

House Finch 4 0.89 58 14.15 0 0.00 2 0.28 13 9.29 77 3.95 

Mallard 52 11.56 0 0.00 0 0.00 0 0.00 0 0.00 52 2.67 

IEuropcan Starling 0 am 33 8.05 0 0.00 11 1.53 5 3.57 49 2.51 

Killdeer 24 5.33 0 0.00 0 0.00 2 0.28 5 3.57 31 1.59 

'Barn Swallow 14 3.11 0 0.00 1 0.43 14 1.94 1 0.71 30 1.54 
I 

I Black-billed Magpie I 4 1  0.98 I 11 I 4.78 I 21 0.281 11 0.71 I 18 I 0.92 I 

Grasshopper Sparrow 

Western Kingbird 

Great Horned Owl 

!Yellow Warbler 

1 Red-tailed Hawk 
I 

~ Rufous-sided Towhee 

Yellow-headed Blackbird 

'Blue Grosbeak 

Ring-billed Gull 

Spotted Sandpiper 

Blkcrowned Night Heron 

Blue-winged Teal 

0 0.00 0 0.00 0 0.00 15 2.08 0 0.00 15 0.77 

0 0.00 2 0.49 0 0.00 6 0.83 2 1.43 10 0.51 

0 0.00 4 0.98 2 0.87 1 0.14 2 1.43 9 0.46 

0 0.00 9 2.20 0 0.00. 0 0.00 0 0.00 9 0.46 

0 0.00 3 0.73 0 0.00 5 0.69 0 0.00 8 0.41 

0 0.00 1 0.24 6 2.61 0 0.00 0 0.00 7 0.36 

6 1.33 1 0.24 0 0.00 0 0.00 0 0.00 7 0.36 

0 0.00 1 0.24 4 1.74 2 0.28 0 0.00 7 0.36 

0 . ' 0.00 0 0.00 1 0.43 6 0.83 0 0.00 7 0.36 

6 1.33 0 0.00 0 0.00 0 0.00 0 0.00 6 0.31 

5 1.11 0 0.00 . 1 0.43 0 0.00 0 0.00 6 0.31 

5 1.11 0 0.00 0 0.00 0 0.00 0 0.00 5 0.26 



Canada Goose 

Common Yellowthroat 

Great Blue Heron 

Tree Swallow 

5 1.11 0 0.00 0 0.00 0 0.00 0 0.00 5 0.26 

2 0.44 0 0.00 2 0.87 0 0.00 0 0.00 4 0.21 

4 0.89 0 0.00 0 0.00 0 0.00 0 0.00 4 0.21 

0 0.00 1 0.24 0 0.00 3 0.42 0 0.00 4 0.21 

Common Raven 

American Robin 0 0.00 2 0.49 0 0.00 0 0.00 0 0.00 2 0.10 

Horned Lark 0 am 1 0.24 0 0.00 1 0.14 0 0.00 2 0.10 

Eastern Kingbird 

Brown-headed Cowbird 

(Grccn-tailed Towhee I 01 0.00 I - 0 1  0.001 ~ 2 I 0.87 I 01 0.001 01 0.001 2 I 0.10 I 

0 0.00 4 0.98 0 0.00 0 0.00 0 0.00 4 0.21 

1 0.22 0 0.00 1 0.43 1 0.14 0 0.00 3 0.1s 

Say's Phoebe 

Cooper's Hawk 

Cinriamon Teal 

Pintail 

Western Wood-Pewee 

I Ferruginous Hawk I 11  a22 I 01 0.001 01 0.001 01 0.001 1 I 0.05 I 

0 0.00 0 0.00 1 0.43 0 0.00 1 0.71 2 0.10 

0 0.00 0 0.00 0 0.00 1 0.14 0 0.00 1 0.05 

1 a22 0 0.00 0 0.00 0 0.00 0 0.00 1 0.05 

1 0.22 0 0.00 0 0.00 0 0.00 0 0.00 1 0.05 

0 0.00 1 0.24 0 0.00 0 0.00 0 0.00 1 0.05 

I Broadtailed Hummingbird 01 a00 I 01 0.00 I 01 0.001 1 I 0.14 I 01 ' 0.001 1 I 0.05 I 
Chipping Sparrow 

Savannah Sparrow 

0 0.00 1 0.24 0 0.00 0 0.00 0 0.00 1 0.05 

1 0.22 0 0.00 $ 0  0.00 0 0.00 0 0.00 1 0.05 

lwarbling Vireo I 01 0.00 I 11  0.24 I 01 0.001 01 0.001 01 0.001 1 1  0.05 I 
lher ican  coot I . 11 0.22 I 01 0.00 I 01 0.001 01 0.001 01 0.001 11  0.05 I 



RELATIVE ABUNDANCE SUMMARY, BIRDS 

WJXLAND HABITATS 

( 4.5 Horn) 

seasOn/year: July. 1991 3 0 M ~ - 9 2  

Fie: RABJuLB1.wKI Transects: Baseline. OU1 

WOODLAND HABITATS SHRUBLAND HABITATS GRASSIAND HABITATS DISTURBED HABITATS mAL 

( 4.8 Hours) ( 3.0 Hours) ( 3.8 H o w )  ( 1.5 Houn) (17.6 Houri) 

No./Honr 

9.33 

1200 

15.33 

6.00 

0.67 

44 9.17 46 

19 4.22 35 7.29 

Number No./Hour Number Na/Hour Numbs NoJHolrr 

10 263 1 0.67 2LU) 13.64 
84 2211 0 am 174 9.89 

38 10.00 6 4.00 138 7.84 
30 7.89 4 267 106 6.02 

8 211 9 6.00 02 4.66 

Barn Swallow 

NorthanOride 

Malld 

Amrican Goldhch 

19 4.22 39 8.13 2 0.67 9 237 0 0.00 69 3.92 
0 am 27 5.63 9 3.00 0 0.00 0 0.00 36 205 
23 5.11 0 0.00 0 0.00 1 0.26 0 0.00 24 1.36 

5 1.11 14 292 2 0.67 2 0.53 1 0.67 24 1.36 

- 

I 71 1.46 I 11 I 3.67 I 01 0.001 01 0.001 21 I 1.19 I 

cliffswallow 

Killdeer 

Say'r Phoebe 

EumpcanSta~ling 
Rufour-rided Towhee 

Tree Swallow 

Bi~m-headed Cowbird 

Canrrpn Yellowthroat 

Blue GmbCaL 

CanedaGoosc 

Rock Wren 

Blcwa'r Blackbird 

IBlack-billed Magpie I 1 I 0.21 I 14 I 4.67 I 01 0.001 3 1  2001 18 I 1.02 I 
1 a22 12 250 3 1 .00 2 0.53 0 0.00 18 1.02 

15 3.33 0 0.00 0 0.00 0 0.00 2 1.33 17 0.97 

4 ass 5 1.04 2 0.67 2 0.53 0 0.00 13 0.74 

0 0.00 12 250 0 0.00 1 0.26 0 0.00 13 0.74 

0 a00 0 0.00 9 3.00 0 0.00 0 0.00 9 0.51 

2 a44 0 0.00 2 0.67 5 1.32 0 0.00 9 as1 
4 0.89 2 0.42 2 0.67 0 0.00 0 0.00 8 0.45 

6 1.33 1 0.21 0 0.00 0 0.00 0 0.00 7 0.40 

0 aoo 6 1.25 0 0.00 0 0.00 0 0.00 6 a34 

6 1.33 0 0.00 0 0.00 0 0.00 0 0.00 6 0.34 

0 aoo 0 0.00 0 0.00 0 0.00 5 3.33 5 0.28 

0 aoo 5 1 .a 0 0.00 0 0.00 0 0.00 5 0.28 

Blkcrowned Night Heron 3 a67 0 0.00 0 0.00 0 0.00 0 0.00 3 0.17 



:,:.:,:. ...; .... 
.,..>. ...I,. .:,? 

- 
Gcat  Homed Owl 0 0.00 3 0.63 0 0.00 0 0.00 0 a00 3 0.17 

Amuican Robin 0 0.00 0 0.00 3 1.00 0 0.00 0 0.00 3 a 1 7  

.$. 
, . .,, , .: 
....: .,..:,. . 
*,, . .: ._:&. ' 

Yellow W&Ia 

Cheat Bluc H e m  

C m n  Snipe 

GnwloparSparmw 

~~ 

0 0.00 2 0.42 1 0.33 0 0.00 0 a00 3 0.17 

3 0.67 0 0.00 0 0.00 0 0.00 0 0.00 3 0.17 

3 0.67 0 0.00 0 a00 0 0.00 0 am 3 0.17 

0 0.00 0 0.00 2 0.67 1 0.26 0 a00 3 0.17 

Eym Kingbird 

spotted sadpipa 

CormronGRclric 

HOUIC Wren 

DouMccrcsted calmran1 

~- ~~ 

0 0.00 1 a21 1 0.33 0 0.00 0 0.00 2 0.11 

2 0.44 0 a00 0 0.00 0 a00 0 am 2 ail 
0 0.00 2 0.42 0 0.00 0 0.00 0 am 2 0.11 

0 a00 1 0.21 0 a00 0 0.00 0 a00 1 0.06 

1 0.22 0 am 0 0.00 0 0.00 0 0.00 1 0.06 

-~ 

Sage -ha 

AmdcanKabel 

YellW-headed BLsckbi~d 

T h y  Vulhm 

I I I I 1 .  I I I I I 1 I I 

I I I I I I I I I I I I 

~ 

0 0.00 0 a00 1 0.33 0 0.00 0 a00 1 0.06 

0 a00 1 a21 0 0.00 0 a00 0 0.00 I 0.06 

1 a22 0 am 0 0.00 0 0.00 0 am 1 0.06 

0 0.00 0 a00 0 a00 1 0.26 0 a00 1 0.06 

Total SpecitNHabitat 33 1 7356 359 74.79 1 195 . 65.00 200 5263 34 2267 11 19 6358 
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1 01 0.00 I I I  a30 I 1 1  0.37 I 0.00 I 2 1  0.12 I 

. ~ ~~~ ~ ~ ~~ 

Savannah Sparroar 0 0.00 0 am 0 0.00 1 0.15 0 0.00 1 0.06 

Loggcmudshrikc 0 0.00 1 0.30 0 0.00 0 0.00 0 0.00 1 0.06 

Bk-crowned Night Hcron 1 0.30 0 0.00 0 0.00 0 0.00 0 0.00 1 0.06 

CclMmn Snipe 1 0.30 0 am 0 0.00 0 0.00 0 0.00 1 0.06 

B ~ ~ ~ n - b t a d e d  cowbird 0 0.00 I 0 am 0 a00 1 0.15 0 a00 1 0.06 

R u f m  Homringbird 0 a00 I 0 a00 1 0.37 0 0.00 0 0.00 1 0.06 

I 1 I I I I I I I I I I I 

I I -  I I I I I I I I I I 1 
I I I I I I I I I I I I I 

I I I I I I I I I I I 1 
I I I I I I I I I I I I I 

I I I I I I I I I I I I I 

I I I I I I I I 

Total SpeciedHabitat I59 48.18 330 loa00 188 69.63 469 72 IS 43 30.7 1 1189 69.13 



RELATIVE ABUNDANCE SUMMARY, BIRDS 
SeasonrYear: September. 1991 

Transects: Baseline. OU 1 

WETLAND HABlTATS 

( 2.6 Houn) 

09-Ap-92 

File: RABSEPBI.WK1 

WOODLAND HABITATS SHRUBLAND IIABITATS GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

( 2 8  Hours) ( 2.5 Hours) ( 5.7 Hours) ( 1.4 Hours) (15.0 Hours) 

Sped- 

Red-winged Blackbird 

Western Meadowlark 

Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number No./Hour 

130 50.00 0 0.00 1 0.40 0 0.00 0 0.00 13 1 8.73 

1 0.38 21 7.50 8 3.20 70 12.28 I1 7.86 111 7.40 

l v e s p r  sparrow I 4 1  1.54 I 4 1  1.43 I 4 1  1.60 I 24 I 4.21 I 6 I 4.29 I 42 I 280 

Mallard 

Pine Siskin 

Rufous-sided Towhee 

Song Sparrow 

Mournina Dove 

35 13.46 0 0.00 0 0.00 0 0.00 0 0.00 35 233 

0 0.00 8 2.86 0 0.00 20 3.5 1 0 0.00 28 1.87 

0 0.00 1 0.36 20 8.00 0 0.00 0 0.00 21 I .40 

7 269 4 1.43 9 3.60 0 0.00 0 0.00 20 1.33 

8 3.08 2 0.7 I 1 0.40 3 0.53 4 2 86 18 1.20 

I Wilson's Warbler I 2 I 0.77 I . 12 I 4.29 I 3 1  1.20 I 01 0.001 01 0.001 17 I 1.13 

Northern Flicker 

Black-billed Magpie 

Brewer's Sparrow 

Clay-colored Sparrow 

MacGillivray's Warbler 

Yellow-mmped Warbler 

Say's Phoebe 

Yellow Warbler 

American Goldfinch 

Common Yellowthroat 

ElnopeanStading , 

TEe Swallow 

Rock Wren 

(Killdeer I 14 I 5.38 I 01 0.00 I 01 0.001 01  0.001 01 0.001 14 I 0.93 

0 0.00 11 3.93 0 0.00 2 0.35 0 0.00 13 0.87 

0 0.00 4 1.43 6 2.40 1 0.18 0 0.00 I I  0.73 

0 0.00 0 0.00 6 2.40 - 4  0.70 0 0.00 IO 0.67 

0 0.00 8 2.86 0 0.00 2 0.35 0 0.00 10 0.67 

1 0.38 5 1.79 2 0.80 1 0.18 0 0.00 9 0.60 

0 0.00 8 2.86 0 0.00 0 0.00 0 0.00 8 0.53 

1 0.38 6 214 0 0.00 1 0.18 0 0.00 8 0.53 

0 0.00 1 0.36 7 2 80 0 0.00 0 0.00 8 0.53 

0 0.00 4 1.43 0 0.00 1 0.18 2 1.43 7 0.47 

0 0.00 0 0.00 7 2.80 0 0.00 0 0.00 7 0.47 

0 0.00 0 0.00 0 0.00 7 1.23 0 0.00 7 0.47 

0 0.00 0 0.00 5 2.00 2 0.35 0 0.00 7 0.47 

0 0.00 1 0.36 0 0.00 0 0.00 5 3.57 6 0.40 

Blue Grosbeak 0 0.00 4 1.43 2 0.80 0 0.00 0 0.00 6 0.40 I 



Green-tailed Towhee 0 0.00 2 0.7 I 3 1.20 0 0.00 0 0.00 5 0.33 

Red-tailed Hawk 0 0.00 I 0.36 , o  0.00 3 0.53 I 0.7 1 5 0.33 

GFat  Homed Owl 0 0.00 4 I .43 0 0.00 0 0.00 1 0.7 1 5 0.33 

Lesser Goldfinch 0 0.00 0 0.00 1 0.40 0 0.00 4 2.86 5 0.33 

Solimy Vireo 0 0.00 4 I .43 0 0.00 0 0.00 0 0.00 4 0.27 

Pied-bided Grebe 3 1.15 0 0.00 0 0.00 0 0.00 0 0.00 3 0.20 

Western Flycatcher 0 0.00 1 0.36 2 0.80 0 0.00 0 0.00 3 0.20 

Common Grackle 0 0.00 0 0.00 0 0.00 3 0.53 0 0.00 3 0.20 

Sage Thrashu 0 0.00 0 0.00 3 1.20 0 0.00 0 0.00 3 0.20 

Common Snipe 3 1.15 0 0.00 0 0.00 0 0.00 0 0.00 3 0.20 

Ruby-crowned Kinglet 0 0.00 2 0.7 1 0 0.00 0 0.00 0 0.00 2 0.13 

Whitccmwned Sparrow 0 0.00 2 0.7 1 0 . 0.00 0 0.00 0 0.00 2 0.13 

Great Blue Heron 2 0.77 0 0.00 0 0.00 0 0.00 0 0.00 2 0.13 

Cliff Swallow 2 0.77 0 0.00 0 0.00 0 0.00 0 0.00 2 0.13 

Northern Harrier 0 0.00 I 0.36 0 0.00 1 0.18 0 0.00 2 0.13 

Townsend’s Warbler 0 0.00 I 0.36 0 0.00 0 0.00 0 0.00 1 0.07 

Lincoln’s Sparrow 0 0.00 1 0.36 0 0.00 0 0.00 0 0.00 1 0.07 

Winter Wren 0 0.00 0 0.00 I 0.40 0 0.00 0 0.00 1 0.07 

Loggerhead Shrike 0 0.00 0 0.00 0 0.00 0 0.00 1 0.7 1 1 0.07 

h S K  SCaUp 1 0.38 0 0.00 0 0.00 0 0.00 0 0.00 1 0.07 

Turkey Vultull: 0 0.00 0 0.00 1 0.40 0 0.00 0 0.00 1 0.07 

Olivesided Flycatcher 0 0.00 1 0.36 0 0.00 0 0.00 0 0.00 1 0.07 

House Wren 0 0.00 0 0.00 1 0.40 0 0.00 0 0.00 1 0.07 

Lark Sparrow 1 0.38 0 0.00 ‘ 0  0.00 0 0.00 0 0.00 1 0.07 

Black-capped Chickadee 0 0.00 1 0.36 0 0.00 0 0.00 0 0.00 1 0.07 

Common Merganser 1 0.38 0 0.00 0 0.00 0 0.00 0 0.00 1 0.07 

Doublecrested Cormorant 1 0.38 0 0.00 0 0.00 0 0.00 0 0.00 1 0.07 

Marsh Wren 1 0.38 0 0.00 0 0.00 0 0.00 0 0.00 1 0.07 

Downy Woodpecker 0 0.00 I 0.36 0 0.00 0 0.00 0 0.00 1 0.07 

American Robin 0 0.00 0 0.00 I 0.40 0 0.00 0 0.00 1 0.07 

Common Raven 0 0.00 0 0.00 0 0.00 0 0.00 1 0.7 1 1 0.07 

Red-naped Sapsucker 0 0.00 I 0.36 0 0.00 0 0.00 0 0.00 1 0.07 

Peregrine Falcon 0 0.00 0 0.00 0 0.00 1 0.18 0 0.00 1 0.07 

Total SpeciesJHabitaf 233 89.62 167 59.64 I20 48.00 171 30.00 64 45.71 755 50.33 



RELATIVE ABUNDANCE SUMMARY, BIRDS 

SpedCd 

sandhin cram 
snow Goose 

Canada Gmse 

season/year: October. 1991 30.M~-92 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

( 2 4  Houn) ( 2 4  Hours) ( 1.0 Hours) ( 5.2 Hours) (0.4 Honn) (1 1.4 Hours) 

No./Hour 

0 0.00 0 0.00 0 0.00 175 33.65 0 0.00 175 15.35 

0 0.00 0 0.00 0 0.00 17 1 32.88 0 0.00 171 15.00 

Number No./Hour Number No./Hour N u m b  NoJHour Numbcr No./Hour Numba No./Hom Numba 

0 0.00 0 0.00 0 0.00 100 19.23 0 0.00 100 8.77 

Transects: Baseline, OU1 

Pine Sirkin 

C h a t  Homed Owl 

Houae Finch 

e 

0 0.00 0 0.00 0 0.00 9 1.73 0 am 9 0.79 

0 0.00 7 2 9 2  0 0.00 0 0.00 0 0.00 7 0.6 1 

0 0.00 3 1.25 1 1.00 3 0.58 0 0.00 I 0.6 1 

Pile: RABoCFBl.wK1 

Femyliaous Hawk 

Lessascaup 

Ring-Wed Gull 

Pied-billed &be 

0 0.00 1 0.42 0 aoo 0 0.00 0 0.00 1 0.09 

1 a 4 2  0 0.00 0 am 0 0.00 0 0.00 1 0.09 

1 0.42 0 0.00 0 0.00 0 0.00 0 0.00 1 0.09 

0 a00 0 0.00 0 am 1 0.19 0 0.00 1 0.09 

~ ~~ 

2 I 0.83 I 01 0.001 3 I 0.58 I 01  0.001 S I  0.44 I 

I 0.00 1 0.09 Mourning Dove 0 0.00 1 a 4 2  0 0.00 0 0.00 0 



Total Speciea/Habitat 

I 

a2 34.17 45 18.75 22 2200 474 91.15 19 47.50 642 56.32 



7.  , 
1.; 

Species 

Mallard 

.. .. 
.:.A:.,; y' 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

( 27 Hours) ( 21 Hours) ( 2.0 Hours) ( 4.8 Hours) ( 1.5 Hours) (13.1 Hours) 

Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number No./Hour 

27 10.00 0 0.00 0 0.00 5 1.04 0 0.00 32 2.44 

RELATIVE ABUNDANCE SUMMARY, BIRDS 
Seasonffear: November, 1991 
Transecls: Baseline, OU I 

Bufflehead 

American Tree Sparrow 

American Goldtinch 

Northern Flicker 

Great Homed Owl 

09-AF-92 

File: RABNOVB1.WKI 

26 9.63 0 0.00 0 0.00 0 0.00 0 0.00 26 1.98 

1 0.37 2 0.95 5 250 4 0.83 8 5.33 20 1.53 

0 0.00 0 0.00 0 0.00 12 2.50 0 0.00 12 0.92 

0 0.00 7 3.33 0 0.00 0 0.00 1 0.67 8 0.6 1 

0 0.00 8 3.8 I 0 0.00 0 0.00 0 0.00 8 0.6 I 

Lesser scaup 

Pine Siskin 

Bluewinged Teal 
Green-winged Teal 
song sparrow 

Common Snipe 

Dark-eyed Junm 

l~uropem Starling I 01  0.001 29 I 13.81 I 01 0.001 01 0.001 01 0.001 29 I 2.21 

2 0.14 0 0.00 0 0.00 0 0.00 0 0.00 2 0.15 

0 0.00 0 0.00 0 0.00 2 0.42 0 0.00 2 0.15 

2 0.74 0 0.00 0 0.00 0 0.00 1 0 0.00 2 0.15 

1 0.37 0 0.00 0 0.00 0 0.00 0 0.00 1 0.08 

0 0.00 I 0.48 0 0.00 0 0.00 0 0.00 1 0.08 

0 0.00 0 0.00 1 0.50 0 0.00 0 0.00 1 0.08 

' 0  0.00 0 0.00 1 0.50 0 0.00 0 0.00 I 0.08 

!Black-bdled Magpie I 01  0.001 41 1.90 I 13 I 6.50 I 9 I . 1.88 I 1 I 0.67 I 27 I 2.06 

-~ 

Ringbilled Gull 
-~ - 

0 0.00 0 0.00 0 0.00 1 0.21 0 0.00 1 0.08 

ICommon Raven I 01  0.001 1 I 0.48 I 01 0.00I 4 I 0.83 I 01 0.00I 5 I 0.38 

Total Species/Habitat I 62 22.96 55 26. I9 

ICommon Goldeneye I 3 1 .  1.11 I 01  0.001 o l  0.001 01 0.001 01 0.001 3 I 0.23 

21 10.50 45 9.38 11 7.33 194 14.81 

IAmericanKestrel I 01 0.001 2 I 0.95 I 01 0.001 01 0.001 1 I 0.67 I 3 I 0.23 

01- o.001-- o l - o i l  II- GO1 01 0.001 01 0.001 I I 0.08 1Rinp;necke.d Pheasant 1 



,:. ..\. ,. .,.. 
J,, 'i :.: 4 

( 5.4 Hours) 

Number No./Hour 

0 0.00 

0 0.00 

2 0.37 

0 0.00 

2 0.37 

RELATIVE ABUNDANCE SUMMARY, BIRDS 

( 4.4 Hours) ( 3.2 Hours) 

Number No./Hour Number No./Hour 

21 4.77 2 0.63 

13 2.95 0 0.00 

2 0.45 5 1.56 

7 1.59 0 0.00 

I 0.23 4 1.25 

SeasodYear: Decemher, 1991 09-Apr-92 

( 6.6 Hours) 

Number No./Hour 

0 0.00 

1 0. I5 
1 0.15 

0 0.00 

Transects: Baseline, OUI, OU5 File: RARDECBI.WK1 

(22.2 Hours) ( 2.6 Hours) 

No./Hour 

0 0.00 23 1.04 

0 0.00 14 0.63 

2 0.77 12 0.54 

2 0.77 9 0.4 1 

Number No./Hour Number ]Species 

I 

!American Tnx Sparrow 

~~~~ ~~ ~ 

Northern Shrike 0 0.00 1 0.23 0 000 0 0.00 0 0.00 1 0 05 

Horned Lark 1 0.19 0 0.00 0 0.00 0 0.00 0 0.00 1 0.05 

Hanis' Sparrow 0 0.00 1 0.23 0 000 0 000 0 0.00 1 0 05 

Townsend's Solitam 1 0. I9 0 0.00 0 000 0 0.00 0 0.00 1 0.05 

Total Spcciesklabitat 18 3.33 52 11.82 12 3.75 9 1.36 8 3.08 99 4.46 

l G m t  Horned Owl 

American Kestrel 

Northern Harrier 

Song Sparrow 

Golden Eagle 

Rough-legged Hawk 

Loggemead Shrike 

Merlin 

Northern Flicker 

Black-billed Magpie 

Red-tailed Hawk 
~~ 

0 0.00 3 0.68 0 0.00 0 0.00 2 0.77 5 0.23 

1 0. I9 0 0.00 0 0.00 3 0.45 0 0.00 4 0.18 

3 0.56 0 0.00 0 0.00 0 0.00 0 0.00 3 0.14 

1 0.19 0 0.00 0 0.00 1 0.15 0 0.00 2 0.09 

1 0.19 0 0.00 0 0.00 0 0.00 1 0.38 2 0.09 

0 0.00 1 0.23 0 0.00 0 0.00 0 0.00 1 0.05 

0 0.00 1 0.23 0 0.00 0 0.00 0 0.00 1 0.05 

WETLAND HAB~TATS I WOODLAND HABITATS ISHRUBLAND HABITATS  GRASSLAND HABITATS  DISTURBED HABEATS I TOTAL I 

1 I 0.15 I 01 0.001 8 I 0.36 I . 
~~ ~~ ~ 

6 1  1.11 I 01  0.001 01 0.001 01 0.001 01 0.001 6 I 0.27 I 
0.00 I I I 0.23 I 01 1 I 0.31 I 2 I . 0.30 I 1 I 0.38 I 5 I 0.23 I 



RELATIVE ABUNDANCE SUMMARY, BIRDS 
Season/Year: January, 1992 
Transects: Baseline, OU l .OU5 

. 
Species 

Black-billed Magpie 

-...., ,.:, -. .- 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

(25.5 Hours) ( 5.0 Hours) ( 5.0 Hours) (3.5 Houn) ( 9.5 HOUA) ( 2.5 Hours) 

Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number No.flour Number No./Hour 

1 0.20 IO 2.00 5 I .43 7 0.14 2 0.80 25 0.98 

a Apr-92 

File: RABJANBI.WKI 

American Tree Sparrow 0 0.00 I 12 1 2.40 11  0.29 I 0 1  0.00 I 01 0.00 I 13 I 0.5 1 

Common Snipe 

Northern Shrike 

Pmirie Falcon 

Red-tailed Hawk 

Rock Dove 

Rough-legged Hawk 

American Goldeneye 

INorthem Flicker I 01 0.00 I 9 1  1.80 I 1 I , 0.11 I 1 I 0.40 I 12 I 0.47 I 

0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 1 0.04 

0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 1 0.04 

0 0.00 0 0.00 0 0.00 0 0.00 1 0.40 1 0.04 

0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 1 0.04 

0 0.00 0 0.00 0 0.00 0 0.00 1 0.40 1 0.04 

0 0.00 0 0.00 0 0.00 I 0.1 1 0 0.00 1 0.04 

1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 1 0.04 

I 01 0.00 I 01 0.00 1 01 0.00 I 0.32 I 01  0.00 I 0.12 I 

Downy Woodpecker 

~ ~~~ ~~ 

I Horned Lark - 1  ~- 01 0.00 1 o l - o . 0 0  I 01 0.00l 3 I 0.32 I o l  0.001 3 I 0.12 I 

0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 1 0.04 

I Northem Harrier 1 01 0.00 I 1 I 0.20 I 01 - 0.001 I I 0.11 I 01  0.001 21 0.08 I 

Total Speciesflabitat 12 2 4 0  51 10.20 9 2.57 24 2.53 IO 4.00 106 4.16 
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RELATIVE ABUNDANCE SUMMARY, BIRDS 
Season/Year: Febnrary, 1992 
Transects: Baseline, OUl,OU5 

SptcieS 
Amncan T~ee Sparrow 

Black-billed Magpie 

Common Raven 

Mallard 

h 

( 2 5  H o w )  ( 2 2  Hours) ( 1.2 Hours) 

Numbcr No./Hour Number No./Hour Number No./Hour 

0 0.00 25 11.36 0 0.00 

0 0.00 3 1.36 6 5.00 

0 0.00 0 0.00 2 1.67 

8 3.20 0 0.00 0 0.00 

3@Mm-92 

Fde: RABFEBBI.WKI ' 

( 4.0 Hours) 

Numba No./Hour 

0 0.00 

3 0.75 

7 1.75 

0 0.00 

IWETIAND HABITATS  WOODLAND HABITATS  SHRUBL LAND HABITATS IORASSIAND HABITATS IDISTVRBED H A B P T A T s T ~ ~ ~ ~ ~ ~ ~ ~ ~  
(1 1.6 Hours) ( 1.6 Hours) 

No./Hour 

0 0.00 25 216 

0 0.00 12 1.03 

2 1.25 11 0.95 

0 0.00 8 0.69 

Numba No./Hour Number 

Red-winged Blackbird 

Nathan Harrier 

HomedLarlr 

Northern Flicka 

Rough-legged Hawk 

C m n  Snim 

5 200 0 am 0 0.00 0 0.00 0 0.00 5 0.43 

0 0.00 1 a45 0 0.00 2 0.50 0 0.00 3 0.26 

0 0.00 0 0.00 0 0.00 3 0.75 0 0.00 3 0.26 

0 0.00 3 1.36 0 0.00 0 0.00 0 0.00 3 0.26 

0 0.00 0 0.00 0 0.00 3 0.75 0 0.00 3 0.26 

1 0.40 0 0.00 0 0.00 0 0.00 0 0.00 1 0.09 

lGrcatHomedOwl I 01 0.001 7 I 3.18 I 01 0.001 01 0.001 0 1  aool 7 1  0.601 

=Hawk I 0 1  awl  01 0.001 01 0.001 1 I 0.251 01 0.001 11 0.091 

I 1 I I I I I I I I I I I 
~~~~~ 

Total Spacics/Habitat \ 14 5.60 39 17.73 8 6.67 19 4.75 2 1.25 82 7.07 



RELATIVE ABUNDANCE SUMMARY, MAMMALS 
SeasodYear: December, 1991 
Transects: Baseline, OU1,OUS 

30-Mar-92 

File: RAh4DECBl.WKl 



RELATIVE ABUNDANCE SUMMARY, MAMMALS 
SeasonNear: January, 1992 
Transects: Baseline, OU1, OUS 

Total Speciesfiiabitat 

10-Apr-92 

File: RAMJANBl.WK1 

81 16.20 25 5.00 76 21.71 97 10.21 42 16.80 32 1 12.59 
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RELATIVE ABUNDANCE SUMMARY, MAMMALS 
Season/Year: February, 1992 
Transects: Baseline, OU1, OUS 

, 
Species 

Mule Deer 

B.T. Prairie Dog 

coyote 

B.T. Jackrabbit 

Desert Cottontail 

Total Speciesfilabitat 

30-Mar-92 
File: RAMFEBBl.WK1 

~ 

WElZAND HABITATS WOODLAND HABITATS SHRUBLAND HABn'AIS  GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

( 2.5 Hours) ( 2.2 Hours) ( 1.2 Hours) ( 4.0 Hours) ( 1.6 Hours) (1 1.6 Hours) 

Number NoJHow Number NoJHour Number NoJHour Number No./Hour Number NoJHour Number No./Hour 

0 0.00 0 0.00 0 0.00 47 1 1.75 0 0.00 47 4.05 

0 0.00 0 a00 0 0.00 24 6.00 0 0.00 24 2.07 

0 0.00 0 0.00 0 0.00 2 0.50 0 0.00 2 0.17 
0 0.00 0 0.00 0 0.00 1 0.25 0 0.00 1 0.09 

0 am 0 0.00 0 0.00 0 0.00 1 0.63 1 0.09 

0 000 0 0.00 0 0.00 14 18.50 1 0.63 75 6.41 

_- 



RELATIVE ABUNDANCE SUMMARY, MAMMALS 

’ 

Season/Yeac March, 1991 30-Mar-92 

Transects: Baseline File: RAMMARBl.WK1 



RELATIVE ABUNDANCE SUMMARY, MAMMALS 
S e a s M e a r :  April, 1991 30-MU-92 

Transects: Baseline Pie: RAMAPRBl.wK1 
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RELATIVE ABUNDANCE SUMMARY, MAMMALS 
SeasodYear: May, 1991 
Transects: Baseline 

Total Species/Habitat 6 0.95 21 3.62 74 15.10 51 7.61 8 3.64 

30-Mar-92 

Pile: RAMMAYBl.WK1 

TOTAL 

(25.9 Hours) 

Number NoJHour 

171 0.66 

10 I 0.39 

I 

I 
160 6.18 



RELATIVE ABUNDANCE SUMMARY, MAMMALS 
Seasonnear: June, 1991 
Transects: Baseline, Out 

Species 

Mule Deer 
B. T. Prairie Dog 

3eMar.92 

File: RAMJUNBI.WK1 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND IlABITATS GRASSLAND HABITATS DISTURBED HABITATS TQTAL 

( 4.5 Hours) ( 4.1 HOUK) ( 2.3 HOUK) ( 7.2 Hours) ( 1.4 HOUK) (19.5 HOUK) 

No./Hour 

5 1.1 1 21 5.12 8 3.48 34 4.72 1 0.7 1 69 3.54 

0 0.00 0 0.00 0 0.00 48 6.67 0 0.00 48 246 

Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number 



RELATIVE ABUNDANCE SUMMARY, MAMMALS 
Season/Year: July, 1991 
Transects: Baseline, OU1 

2 j ,.. 
i" i'! . . . . ,!. ;'. , '!..,.. . 

30-Mai-92 

File: RAMJULBLWKI 

Total Specicsfliabitat 5 1.11 31 6.46 19 6.33 1s 3.95 14 9.33 a4 4.77 



i >. .... . 
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Tdal Specieflabitat 

RELATIVE ABUNDANCE SUMMARY, MAMMALS 
SeasodYear August, 1991 
Transects: Baseline, OU1 

13 3.94 13 3.94 34 1259 56 8.62 5 3.57 121 1.03 

30-Mer-92 

Pie: RAh4AUGBI.WKI 



RELATIVE ABUNDANCE SUMMARY, MAMMALS 
Season/Ym September, 1991 
Transects: Baseline, OU1 

coyote 

B. T. Rairic Dog 

Desert Cottontail 

Total Species/Habitat 

30-Mer-92 

'. Fiie:RAMSEPBI.WKI 

0 0.00 0 0.00 3 1.20 3 0.53 3 214  9 0.60 

0 0.00 0 0.00 0 0.00 12 211 12 8.57 24 1.60 

0 0.00 0 0.00 0 0.00 4 0.70 IO 7.14 14 0.93 

11 4.23 3 1.07 23 9.20 42 7.37 48 34.29 127 a 47 





y 4'. ;.. . ' ,,...,. .:;.5 
I ..,, ..' .. .. 

Species 
Mule Dca 

coyote 

Desert Cottontail 

RELATIVE ABUNDANCE SUMMARY, MAMMALS 
Season/year: November, 1991 
Transects: Baseline, OU1 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABlTATS DISTURBED HABITATS TOTAL 

( 27  Hours) ( 2 1  H m )  ( 20 Hours) ( 4.8 Hours) ( 1.5 Hours) (13.1 Hours) 

No./Hour 

1 a37 6 286 21 taw, 35 1.29 3 200 66 5.04 
3 1.1 1 0 0.00 0 0.00 6 1.25 0 0.00 9 0.69 

0 0.00 1 0.48 0 am 3 0.63 2 1.33 6 0.46 

Numba No./Hour Number No./Hour Numba No./Hour Number No./Hour Numba No./Hola Number 

30-Mar-92 

Fie: RAMNOVBI.WK1 



RELATIVE ABUNDANCE SUMMARY, BIRDS 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS 

( 28 Hours) ( 1.8 H m )  ( 29 Horn) 

Season/yeac March.1991 30-MU-92 

Transects: Baseline Pic: RABMARBl.wK1 

GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

( 29 Hours1 ( 1.4 Hours) (11.8 Hours) 

HomedLarL 

Mallard 
conmwn h v c n  
Bdck-bill4 Maepie 

Wertan Meadowla& 

I n I 27.m I 01 0.001 01 0.00I 01 0.001 0 1  awl  n I 6.53 I 
0 0.00 0 0.00 0 0.00 30 10.34 0 0.00 30 254 

28 10.00 0 0.00 0 0.00 0 0.00 0 am 28 237 

0 0.00 5 278 6 207 4 138 0 0.00 15 1.27 

3 1.07 3 1.67 -7 241 0 0.00 0 am 13 1.10 

I 0.36 4 222 5 1.72 1 0.34 0 am 11 0.93 

brascaup 7 250 0 0.00 0 0.00 0 0.00 0 aoo 7 0.59 

~ O n g S p P r r o ~  2 0.71 1 0.56 4 1.38 0 0.00 0 0.00 7 0.59 

RoUgb-lC~ed HA& 1 0.36 0 0.00 0 0.00 5 1.72 0 aoo 6 0.51 

AmericanGoldcneyt 5 1.79 0 0.00 0 0.00 0 0.00 0 aoo 5 0.42 

Gmat Homed Owl 0 0.00 2 1.11 2 0.69 0 0.00 0 am 4 0.34 

Red-winged Blackbbd 0 0.00 0 0.00 3 1.03 0 0.00 1 0.71 4 0.34 

Northern Flicker 0 0.00 1 0.56 2 0.69 0 0.00 0 am 3 0.25 

canvasback 2 0.71 0 0.00 0 0.00 0 0.00 0 aoo 2 0.17 

I 


